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THE RECENT HEAT WAVE. 

The phenomenal heat wave which has recently passed 
over the Eastern States was marked by a long list of 
fatalities to man and beast, and will be mnemorable in 
the meteorological records as one of the longest and 
most destructive visitations of the kind gn record. The 
temperature readings of the United States Weather 
Bureau in New York City, which cover a period of 
twenty-six years, can show no parallel, for the month 
of August, to the heat of the nine days from 
August 4 to August 12 of the present year. It is true) 
that in certain previous years the temperature for any 
particular day of the nine may have been exceeded, but 
lin such cases the rise of temperature has been tem- 
The general average for these nine days has 
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Date. Temperature. Exceeded in 
BE Gactenkenesecevecenceted 87 degrees. 1873, 1881, 1888. 
>  "Gsetece SY ” 1881. 
My Be cdccccccsoenpesecoace 91 = 1881. 
 ” Wectes .cehseednesteuenes 91 so Maximum. 
on Does. obinnsiettnavens =~. Maximum. 
~ De c-cececantosnnce teded 90 ” 1888, 1882. 
ee | et ee een a 1804. 
Ot Edna cutnnedsethsnbsctene ry “4 Maximum. 
* “iccdeie  cceceteletbec’a oe” -* Maximum. 











The sealhion of the New York City Bureau are taken 
from thermometers on the top of the Manhattan Life 
building, at an elevation of 298 feet above mean sea 
level. It is considered that this great elevation is favor- 
able to a correct record of the passing heat waves, inas- 
‘much as the instruments are free from the local varia- 
tions which are caused by radiation and reflection from 
the pavements and walls of the city below. Itis un- 
deniable that the heat in the streets of the city and in 
its stores and offices has often risen many degrees higher 
than the official records, and a street temperature of 





as the 8th, 11th and 12th instant. 

To residents in some-of the Western States, such, for 
instance, as Arizona, where from 110 to 115 in the shade 
is not uncommon, there may seem to be nothing phe- 
nomenal in these New York temperatures, and the ter- 
rible fatality which accompanies them will be a mystery. 
The fatalities are to be ascribed to the accompanying 
humidity of the atmosphere and to the fact that the 
victims are unaccustomed to, and quite unable to en- 
dure, a spell of heat of such long continuance. The air 
of Arizona, moreover, is extremely dry, and the evapora- 
tion fromthe body is proportionately rapid, : bringing 
instant and continual relief to the system. In New 
York, during the recent hot waves, the humidity rose as 
high as 93 per cent, and the average humidity taken at 
8 A. M. and at 8 P. M. was 73 per cent of full saturation. 
In accordance with the laws of evaporation, the pers- 
piration from the body was proportionately sluggish, 
the overloaded atmosphere refusing to take up the 
moisture of the body, which condensed upon the skin 
and produced extreme discomfort ; killing, either by 
prostration or by overheating, such as were not physi- 
eally able to endure the continuous strain put upon the 
system. 

That the fatalities were due to the duration of the 
heat is shown by the steady increase in the number of 
deaths and prostrations on successive days: 


Temp. Deaths. Prostrations. 
August 5........ 89 8 Pp ) 
~ | ere 91 7 31 
ye | 91 7 56 
* 8... .ese0d oR 4 61 
« | ee 90 72 78 
Ss we. 91 168 12 
7 Wr of 182 350 
© Steel wz 17 467 


The heat wrought terrible havoc among the horses; 
employed in the city of New York, particularly among 
those employed on street car lines. It is estimated that 
some 1,500 in all perished. 

The heat wave was marked by an unusually steady 
barometer, the highest readings on the instrument in 
the SCIENTIFIC AMERICAN office being 30°03 inches, and 
the lowest 29°85, a variation for, the nine days of only 
eighteen-hundredths of an’ inch. » This will account for 
the absence of cooling breezes, which contributed 
largely to the oppressive humidity of the atmosphere. 

The fatalities accompanying this spell of hot weather 
bring to mind the similar scourge—it is nothing less— 
that visited Australia during the early part of the pres- 
ent year, when for two weeks the temperature never 
fell below 90 degrees in the shade. and in some localities 


fered from this in New_York in the fact that it was ac- 
the drying up of rivers and streams,’ burning up the 
crops and killing the cattle in the fields. As in the East- 
in the streets. 

It is probably more than a ea that heat waves 
of unprecedented power and duration should «have 


Europe in the same year; and science has yet to dis- 
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ARTIFICIAL FLIGHT. 

The problem of artificial flight has recently received 
several additions to its history, additions which will 
make the present epoch an important one if the prob- 
lem is ever to be solved. For of course if it prove in- 
soluble and if it is relegated to the limbo of abandoned 
efforts, and to the realms of the impossible, the death 
of the most successful human soarer, the flight of the 
most successful mechanical soaring machine, the par- 
tial suecess and wreck of Maxim’s apparatus and the 
work of Andrée’s balloon will be of little interest. But 
if man does learn to fly by mechanical means, or even 
to float for an indefinite period by a balloon, then 
Lilienthal’s death, the half mile flight of Langley’s 
machine, and the other achievements will be a group of 
notable occurrences. Slowly a tangible theory of soaring 
has been evolved. The support given to an aeroplane 
in horizontal motion through air has been experiment- 
ally tested and has proved surprisingly great. The fact 
that air currents constantly vary in velocity gives the 
quality of internal energy to the air in reference to a 
body suspended in it, which energy it appea’s might be 
adequate to support a body whose inertia enables it to 
utilize these changes in wind velocity for its own support. 
Again, an upward component of winds has been recog- 
nized, which by a parachutelike action would go to ar- 
rest the descent of an aeroplane, and help to support it. 

Working on these bases,it appears that a soaring bird, 
with exquisite balancing, presents a surface of wing 
to the air which blows against it with varying velocity. 
The inertia of the bird’s mass preventing it from yiel«- 
ing to the frequent changes acts like a kite string to 
hold it relatively fixed in face of the wind pressure or ot 
portions thereof. These fractional portions of the wind, 
acting on the inclined plane formed by the under sur- 
face of the wings, would uniformly operate to push it up 
against the force of gravity. 

Lilienthal, enamored of the problem, found that it 
involved as its most difficult part the question of safe 
alighting. Flying for a limited distance proved com- 
paratively simple. Starting from his elevated platform, 
he performed many flights and soared for considerable 
distances. The erratic nature of the flights, sometimes 
involving a rise in the air, showed how great were the 
reserve powers in a heavy body moving on aeroplanes— 
powers which human ingenuity seemed unable to fully 
utilize. The instant changes in direction to which a mov- 
ing aeroplane is subject, and its dependence for action 
on motion, actual or relative, make it an exceedingly 
difficult engine to‘ manipulate. This fact led to many 
accidents to Lilienthal, and finally to his death. It 
required an intrepid experimenter to trust himself to 
the support of the air. Accident after accident went 
to prove the difficulty of operation, and the aeroplane 
inflicted many an injury before it claimed its victim. 

The mere fact that so very few have dared to person- 
ally experiment in artificial flight goes to prove its dan- 
ger. Any numbcr of performers can be found to essay 
such feats as walking on ropes or wires over abysses or 
at great heights, or who will dive from a height of many 
feet into water tanks for the delectation of audiences, 
but soaring through the air has been tried by very few. 

The peculiar stability of the support given by the air 
under certain conditions is very strikingly shown by 
the failure to support when the conditions are changed. 
A kite floats peacefully in a high wind until its string 
parts, when ‘it floats helplessly away. A boomerang 
follows its curiously definite path as long as it rotates 
rapidly. As the rotation fails, its flight loses life and 
it drops more or less directly to earth, according to the 
extent to which its rotation persists. The soaring bird, 
when shot, parts with its equilibrium and falls help- 
less. When man, supported by aeroplanes, his powers 
reinforced, if need be, by an engine, can maintain certain 
unknown, or nearly unknown, conditions, he will have 
achieved the desired end. But the conditions are so 
little understood as to be virtually unknown, and the 
possibility of disposing of them is, of course, uncertain. 

In ballooning proper there is room for one advance 
which, once made, would seriously modify the prob- 
lem. This advance is in the construction of the con- 
taining envelope or gas bag. All that has made balloon 
work so very unsatisfactory is the leakage and diffusion 
of the gas. The fact that a balloon cannot be driven 
in any desired direction is a trouble less in degree than 
the impossibility of maintaining its buoyancy. A bal- 
loon has to be made of extra capacity to admit of the 
carrying of a quantity of ballast, which is discharged 
from time to time as the buoyancy diminishes. .The 
entire area of the cloth envelope must be pictured as 
full of pores, through which the contents are constantly 
escaping, and through which air is more slowly enter- 
ing. This action takes place independent of any 
pressure, owing to the buoyancy of its contents, which 
may exist in the gas bag. 

With a really impervious envelope a balloon could be 





| kept afloat indefinitely. Its flotation could be reeu- 


lated by pumping gas out of the envelope invo cytnders 
under pressure or by admitting it from such cylinders 
into. the envelope. The clumsy sand bag would no 
longer be required, and the drag rope would prove ain- 
ple to regulate the height of flight. 

The most serious attempt at advanced ballooning ‘s 
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that of M. Andrée, who hopes to explore the north polar 
regions in a balloon, The last refinements of the aero- 
naut’s art are represented in it; an elaborate outfit of 
meteorological instruments are mounted; and the 
drag ropes even are of improved construction. We 
have already published a number of articles describing 
this balloon.* But what is most extraordinary is that 
it is claimed that its envelope is almost impervious to 
gas. If this prove true in practice and actual use, then 
the balloon will take a new position among the re- 
sources of the scientist. The inevitable loss of buoy- 
ancy, Which has hitherto made ballooning so danger- 
ous and unsatisfactory, being once disposed of, the new 
condition opens up a wide seope of possibilities for 
the explorer. Hitherto the danger of being blown out 
to sea in a balloon involved the certainty of an enforced 
deseent into the ocean. Without such result the de- 
parture from the land area would be of minor import- 
ance and the old ideal of finding at some altitude a wind 
of the desired direction would seem possible of realiza- 
tion, 

Soon more will be known of all these things. Lang- 
ley’s work, it is to be hoped, will soon be described in ex- 
tenso and the result of Andrée’s exhibition will be eager- 
ly watched for. Nansen is reported as having got within 
a few degrees of the north pole by sea. Andrée and his 
collaborators may yet be destined to look down upon 
the nuknown axial region of the terrestrial sphere. 
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Death of Otto Lilienthal, 

Herr Lilienthal, an engineer, who for many years 
was experimenting in the building of flying machines, 
met with an accident on August 11 that resulted in his 
death. He started with one of his machines to fly 
from a hilltop at Rhinow, near Berlin. The apparatus 
worked all right for a few minutes, and Lilienthal flew 
quite a distance, when suddenly the machinery of the 
apparatus got out of order, and man and machine fell 
to the ground. Lilienthal was so badly injured that 
he died in the hospital to which he was removed. 

Herr Otto Lilienthal was born in Anklam, near the 
Baltic coast of Pomerania, about forty-seven years 
ago. He attained considerable celebrity by the inven- 
tion of his machine, which was modeled on that of a 
bird’s wing, and he was generally known as “the fly- 
ing man.” Herr Lilienthal was an engineer, and estab- 
lished in Berlin a manufactory of small steam engines, 
where the mechanical appliances furnished him with 
every facility for the construction of his flying appara- 
tus. He often sueceeded in keeping in the air forsome 
tine with the aid of his artificial wings, which seemed 
to be adapted rather for soaring than for flying in the 
proper sense of the term. His machine was made 
almost entirely of closely woven muslin, washed with 
collodion to render it impervious to air, and stretched 
upon a ribbed frame of split willow, which was found 
to be the lightest and strongest material for this pur- 
pose. During the past two or three years he gave 
much attention to motive force, and reached the con- 
clusion that the vapor of iiquid carbonic acid would 
be effective. 
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Hubert Anson Newton, 

The world of science is poorer by the loss of Hubert 
Anson Newton, who for the past forty years has had 
charge of the mathematical department of Yale College, 
his election to the chair having taken place in 1855, and 
his active occupation of it dating from a year later. He 
is best known in scientific literature by his investiga- 
tions of the laws governing meteoric and other similar 
bodies. He demonstrated that the period of revolution 
ef the shooting stars known as November showers 
“must have one of five accurately determined values.” 
His computations were followed up by other authori- 
tes, so that it became possible to connect these meteors 
with the comet of 1866. He determined the numbers 
and frequency of the sporadic meteors in the earth’s 
orbit, and proved that they moved in long orbits like 
that of the comets. He was instrumental in having 
the metric system of weights and measures introduced 

into the arithmeties of this country. 

In 1868 he received the degree of LL.D. from the 
University of Michigan. He was one of the men origin- 
ally appointed by Congress to constitute the National 
Academy of Sciences. He was elected an associate of 
the Royal Astronomical Society of London in 1872 and 
a fellow of the Royal Philosophical Society of Edin- 
burgh in 1886. He had been president of the Connecti- 
cut Academy of Arts and Sciences. He was a member 
of the American Association for the Advancement of 
Seience from 1850, its vice-president in 1875 and _ its 
president in 1885. 

Yale College is greatly indebted to the zeal and coun- 
sels of Prof. Newton. He was associate editor of 
the American Journal of Science and his writings 


consisted largely of memoirs of the National Academy 
of Sciences, 
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A NEW terramara, or prehistoric settlement, 500 yards 
long by 250 yards wide, has been discovered at Caste- 
naso, near Bologna, Italy. 


is AmEnicAN, vol, 78, No. 2; vol. 75, No.7. Surriam=nt Nos. 
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‘Whe Total Eclipse of the Sun, _ 

On August 8 a total eclipse of the sun occurred, the 
first since 1893. It was visible in localities along the 
north coast of the European continent, thence along a 
diagonal path through Siberia and Japan and out on 
the Pacific Ocean. Naturally very elaborate’ prepara- 
tions were made to observe it, especially for the study 
of the corona. Amherst College, under Prof. D, P. 
Todd, sent out an extensive expedition, which had the 
service of the yacht Coronet, owned by D. Willis 
James, whose liberal owner is responsible for the expe- 
dition. This party went to Japan, and near it was 
established the Lick Observatory party under Prof. J. 
M. Schaeberle. In Nova Zembia and Siberia there 
were four Russian posts, and all along the path ama- 
teur and professional observers were distributed. The 
general résumé of reports, as far as received, is to the 
effect that comparatively little of value was done, owing 
to unfavorable climatic conditions, clouds interposing 
to prevent the success of the observers. This has hap- 
pened to so many expeditions for the observation of 
total eclipses that it is a misfortune that will always be 
anticipated as highly probable. Of the recent total 
eclipses good observations were secured on the Caroline 
Islands in a total eclipse in 1883, although there was a 
narrow escape, as the morning of the day was showery, 
but just before the eclipse the sky cleared. In 1886 
some observations were successful, while the weather 
interfered with those at other stations. The eclipse of 
1887 was not observed at all, owing to the clouds. Of 
the last eclipse of April 16, 1893, and one or two preced- 
ing ones, excellent observations were obtained. 

OO OO 
Hints to Begiuners iv Photography, 
BY ROBERT GRIMSHAW. 

Many amateurs do not succeed in getting creditable 
pictures, even with good cameras, first, because they do 
not understand the general principles of optics, and 
second, because they do not know the special peculiari- 
ties and the capabilities of the instruments which they 
are using. 

In a general way they forget that one cannot get a 
good picture of an object that is between them and the 
sun, or on which the sun’s rays fall directly vertical. 
Then they expect too much of a so-called “ universal 
focus” lens, thinking that it will reach out sidewise so 
as to get both ends of a passenger car sixty feet long at 
a distance of twenty feet, and at the same time get the 
details of a ruined tower on a hillside half a mile or 
more away. 

They also expect to get an undistorted picture of a 
tall building only forty feet away ; and to get a good, 
sharp picture of a smutty black object like a locomo- 
tive just come in from along run. Or, they will think 
that a moving object can be as readily ‘‘ snap-shotted” 
from the top of a street car or omnibus going rapidly 
in the opposite direction as from a stationary location. 

They also expect the same speed from a $5 lens as 
from one costing $50 or more ; the same speed with a 
given shutter, no matter what kind of plate, or with 
the same plate, no matter what the shutter or the lens, 
or the same speed in Leipzig as in Naples or Cairo. 
Also, they will use the same developers and fixers with 
Thomas’, Richard’s or Henry’s plates, and expect to 
get the same results; and the same way with papers. 
They will use the same baths with the celebrated X as 
with the renowned Y or the famous Z brand. 

The best plan is to pick out some one good make of 
plate or film that can be got in photographic supply 
shops generally, and learn how to use it, first under 
only one set of controllable conditions (as lens, stops, 
baths, ete.) and then gradually work up to a full 
knowledge of the behavior of that kind of negative 
under various conditions which it is desirable to change. 
Sticking to one brand of negative leads to better re- 
sults in the end than experimenting. 

And now for the camera itself. We will say that it is 
a hand camera with a “pull-out” on which the dis- 
tances are not marked for very near objects. If there 
is a ground glass plate on which to observe the image, 
set the instrument on table or tripod a given distance, 
as three feet from a wall which is well illuminated by 
direct sunlight and on which there is an ordinary 
placard with some letters as small as one-fourth of an 
inch in height, and pull out the “draw” until the 
letters appear sharp and clear. Then make a knife 
scratch so that that amount of pull-out can be found 
again when wanted, and mark it “3.” Similarly mark 
the “4,” “6,” “8” and “10” positions, 

Now tack up on the wall a two foot rule, or a yard- 
stick, or other convenient measure, and for each posi- 
tion of the “draw” see what length can be distinctly 
seen. Thus we will say that at three feet only 15 inches 
can be seen the “short way” of the plate ; at six feet, 
36 inches, and soon. This will prevent miscalculations 
of distance and frequent disappointments when there 
is no time to change the position of the camera or of 
the object being photographed. 

Where the camera has no ground glass plate, it may 
be feasible to substitute one temporarily for the film 
board or whatever else is about at that position. If no 
ground glass is available, tracing paper, or tracing 
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cloth, or paraffined or oiled paper will answer quite 






well. If the substitution cannot be made, then per- 
haps the objective can be taken out and tested with a 
glass or paper screen at various focal distances, with 
objects at measured distances away. If all these 
methods fail, then mark on your poster a ring one foot 
or two in diameter, and take half a dozen or a dozen 
negatives at various distances from the poster and with 
various positions of the pull-out. You will thus learn 
the ‘‘sharp” positions of the pull-out for each distance 
from the object to be photographed and also the size 
circle within which you may work. Thus, if at a given 
distance you find that your two foot circle oecupies 
half the short diameter of a 4 x 5 inch plate, you may 
rest assured that the maximum circie within which you 
may operate at that distance will be four feet in diame- 
ter ; but you might also take in an object that was five 
feet one way if it was not more than four feet in the op- 
posite dimension (provided, of course, that the long way 
of the plate came with the long way of the object). 

It is also a good plan to practice with the various 
“stops” under various known conditions ; and to test 
the finders, where there are any, to see if they are of 
the nght size and in the right position, as they are very 
often hastily placed, and also sometimes get slid out of 
adjustment. 

casinpintnbpaligsagieitedei NM tide wie 
The Kick of a Rifle, 

When a man gets a rifle for big zame shooting, he 
sometimes forgets to consider one of the most import- 
ant points—the kick—says the New York Sun. A gun 
which uses 70 grains of powder and 500 grains of lead 
caves a weak man’s shoulder in and makes the flesh 
black and blue. If the man has more pluck than 
sense, he continues to use the big gun in spite of the 
discomfort, and thereby sometimes ruins himself as a 
shot. 

When one of the big bore, big charge rifle cranks 
picks up a rifle and fires it at a target, alive or dead, a 
painful expression twists his face, and just as he pulls 
the trigger the butt, shoulder flinches from the recoil. 
That flinch is ruinous to the aim, and men often get so 
used to flinching that they dodge the kick of a 22 short 
cartridge as vigorously as they do a 50-110-500 one. 

Men who flinch from their guns do not know it usual- 
ly, until some time they are standing nicely balanced 
on a freshly peeled hemlock log, or some other slippery 
place, and the gun misses fire. The man flinches and 
his foot slips at that, and down he tumbles. Even 
then the chances are that he will not understand the 
reason of it. 
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What “Good Willi 
We frequently hear the term “good will” used in 
describing a benefit or advantage existing as a part of 
or in connection with a business, says an exchange. It 
is defined in several cases as the advantage or benefit 
which is acquired by an establishment beyond the 
mere value of the capital, stock, funds, or property 
employed therein, in consequence of the general public 
patronage and encouragement which it receives from 
constant or habitual customers on account of its local 
position, or common celebrity, or reputation for skill or 
affluence, or punctuality, from other accidental cireum- 
stances or necessities, or even from ancient partialities 
or prejudices. This is a definition given by Story and 
followed in several cases. Boiled down, this definition 
would seem to mean simply that the good will of a 
business consists in the probability that customers will 
continue to come to the old place of business. At best 
it is a sale of a mere chance, which vests in the pur- 
chaser nothing but the possibility that a preference 
which has usually been extended may continue.—The 
Keystone. 





Mieans. 


Own Record, 
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The Old Britannic: Breaks Her 
A noteworthy feat was accomplished on the last voy- 
age of the White Star liner Britannic from Liverpool 
to New York, when she crossed in 7 days 7 hours and 
80 minutes. This was done with the identical boilers 
and old-fashioned compound engines which were put 
into the ship when she was launched by Messrs. Har- 
land & Wolf, at Belfast, in 1874. That a ship should grow 
faster as she grows older bears testimony to the excel- 
lence of the work which was put into the early trans 
atlantic liners. The performance was due, however, in 
part to the weather, which was exceptionally quiet. 
The calm which has settled upon the Eastern States 
during the recent hot wave has evidently extended 
across the Atlantic, and probably has been of unprece- 
dented duration. 





Another Record Trip by the St, Paul, 

The sister ships of the American Line are cutting 
down the record time from Southampton to New York 
with each trip they make; the 6 days 2 hours and 24 
minutes record of last week by the St. Louis being re-. 
duced to 6 days and 31 minutes by the St. Paul on her 
voyage ending Friday, the 14th inst. The average 
speed for the whole trip was 21°08 knots. When we 
bear in mind that the St. Paul] was only designed for a 
sea speed of 20 knots this is a really splendid perform- 
ance. She will undoubtedly cross within 6 days during 
this season. 
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AN ACCESSIBLE SEWER GAS TRAP. 

The improved trap shown in the illustration is de- 
signed to be perfectly proof against sewer gas and not 
while being readily accessible for 
cleaning and other purposes. It has been patented by 
George J. Dehn, of lron Mountain, Mich. Fig. 1 repre- 
sents the trap in perspective, with a portion of its 
shell broken away to show the interior, and Fig. 2 is a 
sectional plan view where the inner valve is hinged. 
in the side of the trap body, below the inlet opening, a 
valve is pivoted on a clamping pivot held on a cap 


liable to siphon 





DEHN'’S SEWER GAS TRAP. 


serewing in the lower end of the body. The cap has an 
apertured and externally threaded lug, normally closed 
by asmall cap, permitting the attachment to the bot- 
tom of the trap of a hose from a water main or force 
pump, to remove any stoppage in the outlet pipe. The 
upper end of the body of the trap is provided with a 
vent pipe, connected with the trap by a suitable coup- 
ling. By unserewing the large cap any matter which 


may clog up the body of the trap is readily removed. 
When the small cap is removed, the valve is closed to 
gas from passing through the empty 
trap body and up the inlet pipe 
—? +> TT 

APPARATUS FOR TREATING JUICE AND VAPOR. 

For condensing the vapors produced by evaporation 
in the vacuum pans of sngar processes, and economi 
eally heating and clarifying the juice, the apparatus 
shown in the accompanying illustration has been pat- 
ented by Alphonse F. Gaiennie, of Lafourche (Thibo- 
daux P. O.), La. The condenser, A, has a shell with 
upper and lower heads carrying pipes opening at their 
lower ends into a chamber connected with an inlet pipe 
bringing cane juice from the mill, the upper ends of 
the pipes discharging intoa tank atthe top. Near its 
upper end the condenser, A, is connected with a vapor 
pipe provided with a catch-all, 6, the vapors thus pass- 


prevent sewer 





GAIENNIE’S JUICE AND VAPOR TREATING 
APPARATUS. 


ing from the vacuum process of evaporation, and sur- 
rounding the pipes, giving off the heat of the vapors to 
the juice flowing upward through the pipes. The 
vapors flow downward around the pipes and in a nearly 
condensed state pass through a pipe to a water con- 
denser, C, to be finally condensed, their being in the 
pipe an outlet to carry off any condensed liquid. The 
juice passing upward through the pipes in the condenser, 
A, and secumuilating in the tank at its top, passes from 
the latter into a chamber forming the lower end of a 
superheater, D, through which pass pipes whose upper 
ends open into a tank with an outlet pipe connected 





with settling tanks. The central shell of the super- 
heater is connected with a suitable source of steam sup- 
ply, whereby the juice passing upward through the 
pipes is heated. It is designed that the juice flowing 
upward through the condenser, A, will be heated up 
to about 130° to 140° Fah., to be in proper condition for 
additional heating in the superheater, D, while the 
vapors flowing downward around the pipes will have 
their temperature so lowered that they will readily con- 
dense in the water condenser, C, the whole process of 
condensing the vapors and heating and clarifying the 
juice being thus carried on in a very,economical man- 
ner. 
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Surface Colors, 

The object of the little book on this subject * by Dr. 
Walter, of Hamburg, is apparently to furnish zoologists, 
mineralogists, and chemists with an accurate explana- 
tion of certain color phenomena which are not as yet 
universally understood, and which are incompletely 
treated even in the best text books on physics. The 
keynote of the whole book is given in a single sentence 
of the introductory chapter: ‘‘ The intensity of the 
light reflected from any body may be calculated by 
Fresnel’s ordinary formule for colorless substances, in 
the case of those rays which are slightly or not at all 
absorbed by the body in question ; but for wave lengths 
which are strongly absorbed by the given substance, 
Cauchy’s formu for the intensity of metallic reflection 
should be used.” It appears from these formule that 
the intensity of the reflected light depends on the index 
of refraction and on the coefficient of absorption of 
the substance presenting the reflecting surface. Since 
both these factors are different for light of different 
colors, it is shown that white light must be reflected 
with some of its “components” relatively weaker than 
others, i. e., no longer in the proper proportion to give 
the sensation of white light. The application to the 
colors seen in the mineral kingdom is illustrated by the 
example of magnesium cyanplatinite, MgPt (CN),, 
where—as is true of most crystals—the index of refrac- 
tion and the coefficient of absorption vary with the 
direction in which the light vibrates, as well as with 
the wave length of the light. The extent to which true 
surface color is observable on minerals is not indicated, 
though the possibility of a very wide application is 
clearly shown. In the appendices, certain mathemati- 
cal aspects of the subject are treated in a manner 
suited to the requirements of physicists. —The American 
Naturalist. ' 
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ACCIDENT TO DRY DOCK NO. 2-NEW YORK 
YARD. 
An accident to the great Simpson dry dock at the 
New York Navy Yard, Brooklyn, N. Y., occurred on 
the evening of August 8. The dry dock was pumped 
out and by some means the caisson, closing its mouth, 
was lifted from its seat so as to permit the entrance of 
water. As the water increased in depth, the caisson 
was lifted from its seat. The water madly rushed into 
the dock, carrying with it the caisson, which capsized 
and sank, and the torpedo boat Ericsson, which was 
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through the hull. This feature is also brought out in 
the illustration of the caisson in place at the opening of 
the dock where water is seen streaming through it. It 
is manipulated by flotation. When the dock is full of 
water, the caisson is lightened by pumping out water 
ballast. If in place closing the dock, it will rise from its 
seat, and can be pulled to one side. For replacing it is 
floated into position, ballasted down to its seat, and the 
water in the dock is pumped out. 

The dock in which the accident happened is known 
as Dry Dock No. 2 and is 500 feet long, with a top width 
of 130 feet and 4 inches. 

In our issue of November 80, 1889, a somewhat exten- 
sive account is given of this dry dock, now thrown into 
uselessness at a period when much required. The acci- 
dent necessitates sending large ships to the South for 














SECTION OF THE CAISSON. 


docking, because the stone dock of the Navy Yard is 
too short for large modern ships. The dock which is 
thrown out of use by the displacement of the caisson is 
built of timber, and a third dock, which we have also 
described in our columns, is now in course of construc- 
tion on substantially the same plan. 
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An Electric Scorer for Fencing. 

Mr. Muirhead Little, F.R.C.8., a pupil of the veteran 
maitre d’armes M. Bertrand, has invented a very inge- 
nious means of judging hits in fencing bouts. The ma- 
chine was tested with great success at a competition 
between M. Bertrand’s pupils at his spacious fencing 
room in Warwick Street. The end in view has been 
achieved by covering the front of each jacket with fine 
copper or brass wire gauze and connecting this with 
the adversary’s foil and an electric bell (of the burglar 
alarm pattern) and battery in the same cireuit. It fol- 
lows that when a hit is made the circuit is closed and 
the bell rings and continues to ring until stopped by 
the person in charge. A special arrangement in each 
foil handle provides that only a direct point produces a 
ring. Two entirely electrically distinct circuits are 
used, each including a bell, foil, and jacket ; flicks, or 
blows, or grazes produce no result. The bells being of 
different tones, and, moreover, placed on opposite sides 





badly injured, having its bows stove in. The com- 
mandant’s launch was wreck- 
ed. Other vessels were nearly 
torn from their moorings and 
some minor damage was 
done. The accident, which 
was an unprecedented one, is 
attributed to the fact that 
the caisson was too light. It 
seems that a number of tons 
of ballast had been removed 
from it in order to permit the 
cleaning of its bottom, and 
this ballast it was proposed to 
replace by concrete ballast. 
It was supposed naturally 
that the caisson would stay 
in its place as the water 
pressed it against the gasket, 
but on account of an unusu- 
ally high tide or other cause, 
the accident occurred. 
We thought it of interest to 
our readers to give the an- 
nexed cuts to show what sort 
of structure the caisson is. It 
is to all intents and purposes 
a very deep narrow vessel, 
somewhat like a cutter. It is 
of such size as to fill the opening of the dry dock. It 
is prevented from entering it by its keel stem and stern 
post, which form a uniform flange around its bottom 
and sides, and which bear against a projecting piece 
at the mouth of the dock. A rubber gasket is attached 
to the face of the projection, so as to make a water- 
tight joint as the caisson is pressed against it. 

One illustration gives the cross section of the caisson 
and shows the method adopted to admit water when 
the dock is to be filled by means of pipes extending 


* Die Oberfiachen oder Schillerfarben, von Dr. B. Walter, pp. vill + 
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of the room, there is no difficulty in deciding who has 





seored a hit, or in cases of almost simultaneous hits, 
who delivered the point first. By a very simple 
arrangement the wires passing from the batteries to 
the combatants’ collars are kept well out the way, how- 
ever sudden may be their movements of advance or 
retreat. The wires did not interfere in the least with 
the foil play of the competitors, who were scarcely cop- 
scious of the connection. Captain Hutton and other 
distinguished amateurs who were present expressed 
themselves as much pleased with the “ electrie umpire,” 
an opinion which M. Bertrand, who has done so much 
for the encouragement of fencing, shares. 
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EXPRESS PASSENGER ENGINE, NORTHEASTERN ing heavy loads at express speed, and we believe the | himself propped up in the corner of his cabin and set 


RAILWAY ENGLAND. 

We are indebted to the courtesy of Mr. Wilson Wors- 
dell, Locomotive Superintendent of the Northeastern 
Railway, England, for a photograph and details of the 
locomotive shown in the accompanying illustration. 
No, 1870 is the seeond locomotive of its class to be 
turned out of the company’s shops, and it may be taken 
to represent the latest English ideas on the question of 
designing powerful locomotives to haul heavy trains at 
high speed. 

It must be admitted that within the limitations im- 
posed by the English custom of placing the cylinders 
inside the frame, and hiding the working parts from 
view, which to American eyes always appears to rob a 
ocomotive of much of its charm, this is a very hand- 
some and well-proportioned machine, the general con- 
‘our being harmonious and agreeable to the mechanical 

e. A familiar feature will be recognized in the roomy 
-ab, and particularly in the clerestory ventilator. Mr. 
\Vorsdell was the first English engineer to place a cab 
that was werthy the name upon his locomotives, and 
they have proved so popular that the engine drivers 
other lines are agitating to have the same 
upon their locomo- 


upon 
common sense article placed 
tives. 

These fine engines present many features of interest. 
They were built under the spur of the keen competition 

‘+h takes place between the East and West Coast 
sutes from London to Seotland for the summer and 
tutumn travel. This year the East Coast route has 
placed a new train of eight cars in service, which is 
built on the American plan, the cars being about 70 
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powerful compounds cf the Queen Empress type, de- 
signed by F. W. Webb, for the West Coast route, were 
seldom placed in front of the racing trains during last 
year’s competition. 

This tabular comparison between the latest American 
and English practice presents some strange anomalies. 
In the first place the lightest locomotive (English) has 
the largest cylinder capacity, and its load on drivers is 
the lightest; though this is somewhat compensated by 
the large drivers, 7 feet 744 inches. More striking, how- 
ever, is the disparity between heating surface and cyl- 
inder capacity. The No. 403 of the N. Y., N. H. and 
H. Railroad has 2,114 square feet of heating surface for 
20 by 24 inch cylinders; whereas the English engine, 
with larger cylinders, 20 by 26 inch, has only 1,216 square 
feet of heating surface, or not much more than half 
the amount. This is an extraordinary difference, and 
shows how widely divergent the practice of the two 
countries is to-day on this question of boiler capacity. 
The difference is to be explained in part by the superior 
quality of the English coal and by the higher conduc- 
tivity of the copper fire box and brass tubes with which 
No. 1870 is fitted, and, furthermore, by the larger size 
of her driving wheels, which does not necessitate so 
frequent filling of the cylinders. But after all these de- 
ductions have been made there yet remains a large sur- 
plus of steam-producing power in favor of the American 
locomotive. If one were to venture a prediction re- 
garding the Northeastern engines, it would be that 
they will be found to be over-cylindered. The driving 
wheels, 7 feet 7 inches in diameter, are the largest set of 
four coupled wheels in the world, and were only exceeded 











to work, and become so absorbed as to be unconscious 
that there has been a gale blowing while he was at 
work. And yet, if recalled to ordinary life by some 
passing questioner, his gentle face lighta up with inter- 
est, when others, more self-conscious than he, would 
display irritation. Indeed, I never knew a man less 
self-conscious. He is absolutely without affectation or 
any thought of self-importance. He will converse with 
a nobody in a manner so respectful and attentive as to 
make that nobody imagine himself that he has been 
delightfully interesting and even informing to Lord 
Kelvin. This arises from the simplicity and sweetness 
of a great nature. 
———— 
The New Japanese Cathedrai. 

When foreign architects visit Japan and see the 
cathedral of Buddhism the first time, they are zenerally 
astonished at the magnificent structure. It is executed 
in pure Oriental style, and is richly ornamented with 
carvings. H. Ioto, a famous builder, of Nagova City, 
designed it. The structure was commenced in 1878, 
and was completed last year. The cost has been esti- 


mated at seventeen million dollars. It would have 
greatly exceeded this amount had not numbers of 
Buddhists worked without any recompense. As the 


structure neared completion, the committee having the 
work in charge was much perplexed as to fire insur- 
ance. They found that no company would assume the 
risk on such a valuable wooden structure, the danger 
of destruction by fire being very great, and thus the 
premium would amount to an enormous sum of money. 
At last the committee decided on a design devised by 





EXPRESS PASSENGER ENGINE, NORTHEASTERN RAILWAY, ENGLAND. 
Cylinders, 20 x 26 inches; driving wheels, 7 feet 744 inches; steam pressure, 180 pounds. 


feet long, and weighing some 40 tons, the whole weight 
of the train being about 320 tons. This, it will be seen, 
isa very heavy load, as things have been going lately 
in record-breaking runs, and called for a locomotive of 
exceptional power. The result is seen in No. 1870, which 
is the largest and most powerful machine of its kind in 
England, and one of the most powerful in the world to- 
day, as will be seen from the comparative table below : 


| by some 8 foot 3 inch six-coupled wheels tried on the 
Continent some years ago. 
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Lord Kelvin and His Notebook, 

Lord Kelvin’s power of abstraction from all sur- 
roundings, becoming dead to what is near him and lost 
in intellectual processes, is quite extraordinary, says 
Good Words. He is never without his ‘ tablets,” in 























| 
Dimensions, C., B. & Q. 590 N. Y., N. H. & H. ws C., R. 1. & P. 1101. N. Y. C, 999. N. E. R., England, 1870 

onemteeni. i 
Total weight......... 188,000 pounds 131,000 pounds. 128,000 pounds 124,000 pounds. 113,792 pounds, 
Cylinders Mesetieumesa |. conieh 19x26 inches. 2ux24 | = my 19 x26 inches. 9x24 inches. Eiches. 
bade Om drivers... .... oc css 84,000 pounds. 86,000 pounds. pounds, CAG pounce. 77.066 pounds, 
Bolle WHR... oe. ss cenesacees 8 t. Extended wagon top. Wagon top. agon top. Straight. 
Boller premmare 222220000 | 200 pounds. 190 190 pounds, 190 180 pounds. 
soller diameter ................. 58% inches. inches. 61 inches. 58 inches, 52 inches. 
Number of tubes..." ** 210 2 200 258 = 
—— surface—firebox. 187°4 square feet. | 167°52 square feet. 198°3 square feet. 232°92 square feet 127 square feet, 
Heatn’ surface—tubes ... ... . 1,392°7 square feet. 1,946°72 square feet. 1,795 square feet 1,697°45 square feet. 1,089 square feet. 
bay surface—total............ 1,580°1 square feet. 2,114°24 square fect. | 1,988°3 equare feet. | 1,080°3; square feet, | 1,216 square feet. 
he dae ET ee eee 44°47 square feet. 30°22 square feet. 24°5 square feet. 30°7 square fect. |  0°7 square feet. 
Maximum travel of valve........ 6 inches. 6 inches. 6 inches. inches. #56 inches. 
LAP COMER. 0.0044 sevesccceeee inch. 1 inches. 114 inches. inch. 1% inches. 
Drivine diameter... .......... 8414 inc’ 73 inches. inches. 86 inches. 14 inches. 
Pema wheel eee oe 7 fect 6 inches 8 feet 6 inches. 8 feet 6 inches. 8 feet 6 inches | 9 feet 6 inches 
‘ : Di tn wncaniggs ns 4,500 gallons. 4, 

Tender—coal Ge cdeccsad ne 7 tons, Be tome : 614 . 534 








The comparison of No. 1870 is made with American in 
preference to English locomotives for the reason that this 
is the homeof powerful express locomotives, and there is 
only one English expressengine,the Great Northern single 
driver, which can compare with it in cylinder power. 
This has cylinders 1914 inch diameter by 28 inch stroke 
and an eight foot driving wheel. It is a noteworthy 
fact that in his latest design, Mr. Worsdell has forsaken 
the compound for the simple engine, and the singlé 
driver in favor of the four coupled. The latter type 





the shape of a well-known notebook of the kind used 
by reporters, and which he carries in his pocket and 





Dr. Tanabe. Numbers of powerfal fountains were con- 
structed, both exterior and interior, which can be made 
to play on all parts of the structure at the same time. 
Usually only one great ornamental fountain is playing, 
rising to the great height of 157 feet. This is probably 
the largest artificial fountain in existence, emitting 
82,080 gallons per hour. In case of fire, all the water 
pressure can be directed through numbers of exterior 
and interior fountains, thus every part of the structure, 
both inside and outside, could soon be drenched and 
any conflagration soon extinguished.—-Cincinnati Com 
mercial Gazette. 


Coal Consumption, 

An industrious trifler, writing in a French review, 
has been at the pains to ascertain what is the annual 
consumption of coal on the railways and steam com 
panies of the country, and he has worked out a total of 
8,782,850 tons. This, he tells us, would make a pyramid 
516 feet high and 894 feet at the basis, or nearly 70 feet 
above the height of the Great Pyramid. Then he goes 
on to calculate that if all this coal were loaded in trucks 
the train would be 1,625 miles, or 
ing for the Franco-Russian alliance he puts it—the dis 
tance between Paris and St. Petersburg. lf this train 


as with a nice feel 


produces at the most unexpected times. I have seen had to travel at the rate of 1814 miles au hour, it wou'd 


him, when on a visit to a country house, in a crowded | take between 3 and 4 days to pass a given point 


drawing room, with all the jabber of conversation 


going on in full flood, sitting with his notebook and | 
filling page after page with intricate calculations, | 


The 
railways of the whole world consume, he asserts, on the 
faith of statistics which are doubtless fairly accurate, 
nearly 68,000,000 tons of coal, which would make % 


| seeking the solution of some problem which awaited | ‘Great Pyramids,” but he does not draw any moral 


| investigation. 


from these figures except that a great deal of carbonic 


Lord Kelvin can do this in railway carriages, and in | acid is thus precipitated into the atmosphere.—-West- 
Seems to have re-established itself as the best for haul-' a storm at sea, as calmly as in his library. He will get | minster Gazette. 
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EDWARD DRINKER COPE. 
BY MARCUS BENJAMIN, PH.D 
American science honors its representatives by an 
election to the National Academy of Sciences or by an 


election to the presidency of the American Association 
for the Advancement of Science. This year the last- 
ed organization is fortunate in having as its pre- 


siding officer a selentist who is also a member of the 
National Academy, for it was at its Springfield meeting 
last summer that Prof. Edward Drinker Cope, who | 


ranks among the foremost of American paleontologists, 


was chosen to pr 
lie tigre 

Prof. Cope was born in Philadelphia, 
luly 28, 1840, of distinguished American ancestry. His 
great-grandfather was Caleb Cope, a Quaker of Lancas 
ter, Pa.. who protected the ill-fated Major André from | 
a mob in 1775. Hisson, Thomas Pym Cope, whose 
line of ships made regular trips across the ocean, 
four.ded the great linen house in Philadelphia, which 
on his “ment passed into the hands of his sons | 
Henry and Alfred, who then formed the well known | 

nof Cope Brothers. Prof. Cope is the son of the} 
younger of these two brothers. 

His academic education was acquired at Westtown 
\cademy and at the University of Pennsylvania, but | 
he did not graduate, and tarned his attention to science. 
He studied comparative anatomy in the Academy of | 
Sciences, in Philadelphia, and in 1859 he joined the 
group of young naturalists who were 
weociated together in the Smithsonian 
in ration mder Prof Baird. Their 
names are best recalled by the following 
ss a pros ed by one of their num 
be ifter a hotly contested argument on 

» disputed point in natural history: 
Inte this well of learning dip with spoon of Wood or 

H 
For stodente Meek and holy silver spoons should treat 

with seort 

If Gabb should have the gift of Gill 
(Ast bas gift of Gabb), 

*Twould show a-want of jodgment still 
To try to Cope with Meek. 

Then he went abroad and spent the 
years 1863-04 in study in the universities 


returning in 184 to accept 
in Haver- 


three 


of Europe, 
the 
ford { 


- let 
years inter 


amences 


chair of natural 


‘olleze, which he resigned 


Meanwhile he became pale 


ontologist to the government geological 
surveys, serving at first under Hayden, 
on the survey of the Territories, and then 
under Wheeler. on the survey west of 
the 10th meridian. His work in this con 
nection has resulted in the discovery of 
more than one thousand new species of 
extinet and as many recent vertebrata. 


There is mot space he re to consider these 
to 
vell said, the titles 


in detail, indeed, even mention 


rr. 


as has been 


them, Dut 

of his papers, some four hundred in num 
ber, “form a systematie record. of the 
development of paleontology in the 


United States.” Of his larger works on 


} 


his branch of most of which are 


SCiCTiue 


contained in government reports, the 
following are the more iinportant: 
Systematic Arrangement of the La- 
certilia and Ophidia” (1864); Primary 
Groups of the Batrachia Anura” (1865); 
“ Eistory of the Cetacea of the Eastern 
North American Coas (i866); “ Syn- 
opsis of the Extinct Cetacea of the 
United States (1867-08); “ Systematic 


Arrangement of the Extinct Batrachia, Reptilia, and 


Aves of North America” (1869-70); “Systematic Re- 
lations of the Fishes” (1871); “Systematic Relations 
of the Tailed Batrachia”™ (1872): Extinct Vertebrata 


of the Eocene Formations of Wyoming” (1873); “* Cre- 
of the West” (1877): “ Tertiary 
“Catalogue of the Batrachians 
America and Mexico” (1887); 


taceous Vertebrata 


IMA) 


Vertebrata ” 
and Reptiles of Central 


‘The Batrachia of North America” (1889); and he 
has just completed for the press ‘The Snakes and 
Lizards of North America,” which will be issued by 
the Smithsonian Institution during the coming year. 


Philadelphia bas for many years been the home of 


Prof. Cope and, on the death of Prof. Joseph Leidy, 
in 1889, Prof. Cope was called to the vacant chair of 
geology in the University of Pennsylvania, which 
post he still fills. Besides the duties of his chair he 
has long been the senior editor of the American 
Naturalist 

Prof. Cope is also well known as the graceful writer 
of numerous popular contributions in book form to the 
literature in favor of the now generally accepted doc- 


These include : 

“On the of Genera” (1868); ‘‘ Hypothesis of 
E.volution, Physical and Metaphysical ” (1870); ‘* Method 
of Creation of Organic Types” (1871); “‘ Evolution and 


trine of evolution 


Origin 


its Consequences” (1872); “Consciousness in Evolution” 
(1875): “Relation of Man to Tertiary Mammalia” 


“On the Theory of Evolution” (1876); ‘* The 


(1875) ; 





side over its forthcoming Buffalo | 
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Origin of Will” (1877); “‘ The Relation of Animal Mo- 
tion to Animal Evolution ” (1878); “‘A Review of the 
Modern Doctrine of Evolution” (1879) , “ Origin of Man 
land Other Vertebrates” (1885); ‘The Energy of Life 
| Evolution and how it has Acted” (1885) ; *‘ The Origin 
| of the Fittest” (1886); and ‘‘The Primary Factors of 
Organic Evolution ” (1896). 

He is a formidable antagonist, and his strong pen 
was wielded relentlessly until the victory was won. 

Honors have come to him. The Bigsby gold medal 
'was conferred on him by the Geological Survey of 
Great Britain in 1879, and his name is on the rolls of 
many of the scientific societies in this country and 


Pa., on|abroad, including our own National Academy of 


Sciences, to which he was admitted in 1872. 

He joined the American Association in 1868, and in 
1875 was advanced to the grade of fellow. The section 
on biology made him its presiding officer in 1884, and in 
the following year he addressed the society on *‘ Cata- 
genesis.” His name has frequently been urged upon 
the association for its highest office, but it was not un- 
til last year that the weil merited honor came to him. 

> + + 
Discoverer of Zine 


The Etching. 

But few of the readers of this journal [The American 
Art Printer] know that photo-zine etching and photo- 
lithography, in so very many ways the same thing, 
were invented by two different men at almost the same 
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further prepared and etched it, and his pleasure knew 
no bounds at the satisfactory result he attained in 
etching his plate deep enough *~ orint many thousand 
copies from it. He began to improve his method day 
by day, and in a short time he found himself over- 
worked on reproducing old manuscripts and master- 
pieces of ancient art. Handwriting of Edward I and 
the great Doomsday Book, written in the year 1086, at 
Winchester, were among the first great works of repro- 
duction by this invention. Day after day new treasures 
of art of long forgotten masters, authors, and celebri- 
ties came to light, and brought refinement and edu- 
cation to mankind. 
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A Great Histeric Tablet. 

Last winter I was permitted to excavate along a part 
of the ruin-strewn desert at Thebes, and to examine 
the sites of temples which stand there. On these few 
furlongs I found that there had been seven temples of 
the kings or the eighteenth and nineteenth dynasties, 
about 1450-1150 B.C. Most of these I entirely cleared 
out ; the largest piece of all—the great buildings around 
the Rameseum—being the clearance of the Egyptian 
Research Account worked by Mr. Quibell. Each site 
gave us some return in information or objects ; but the 
most valuable of the sites, as it proved, was one of the 
least inviting. A field of stone chips showed where the 
funeral temple of Merenptah had stood ; and, left in the 








time, the one being in England, the other nearly on 





EDWARD DRINKER COPE. 


the opposite side of the globe, in Melbourne, Australia. 
It was in the year 1859 that Mr. Osborn, of the Sur- 
vey Department of Australia, sent a young man to 
England to confer with Sir Henry James about the 
new Australian method of reproducing and making 
printing plates for publication. Sir Henry James was 
surprised that the method was so very much like his 
own invention, which he made—nearly—by accident, 
|} and he showed the young man some very good prints, 
| and told him the story of how he came to invent this 
great medium of modern reproduction. 
According toa book on zine etching, published in 
1862, by A. D. C. Scott, Sir Henry James was visiting 
| friends at Ryde, on the Isle of Wight, and made the 
acquaintance of a young lady artist who had great skill 
and talent in copper etching. She mentioned to Sir 
Henry James that it would be of great advantage to 
the publie if there could be a way of producing art 
| subjects in a cheaper manner than that of copper etch- 
ing or steel engraving. That idea aroused in Sir 
Henry James the desire of finding some means of dupli- 
eating the etching made originally by the artist, so that 
prints might be obtained in quantity. After trying 
‘several methods of fixing a picture on a metal plate, he 
tried to make a print on chrome carbon paper, which 
process was used at that time (1859) in photography. 
He prepared the paper, printed a picture on it, then 
inked it in and developed it, and obtained a very nice 
leopy, whieh he transferred to a sheet of zinc. He 





ruins, I found the great granite tablet bearing the 
long inscription of Merenptah about his 
Libyan war and his Syrian war, and 
naming Israel. 

This tablet is over ten feet high, over 
five feet wide, and over a foot thick, of 
one flawless block of very fine grained 
granite, or, rather, syenite. It was first 
cut by one of the most sumptuous kings 
of Egypt, Amenhotep ITI ; brilliantly pol- 
ished as flat and glassy as a mirror, and 
engraved with a scene of the king 
offering to Amen, the god of Thebes, and 
an inscription of about three thousand 
hieroglyphs recording his offerings and 
glorifying the god. His son Akhenaten, 
who strove after a higher faith, erased 
all figures and inscriptions of Amen, and 
so effaced most of his father’s fine carv- 
ing on this great tablet. This, however, 
was all re-engraved by Seti I, about 
fifty years later, as a restoration. Then, 
some two centuries after it had been 
erected in the temple of Amenhotep ITI, 
Merenptah cast an envious gaze on the 
splendid stone, and stole it for his own 
purpose. 

Not taking the trouble to rework it, he 
simply built the face of it into his own 
wall, and engraved on the comparatively 
rough back of the block. At the top he 
figured a scene of the king offering to 
Amen, and below an inscription very 
nearly as large as that of Amenhotep III 
on the other side. The painting of the 
sculptured figures still remains as fresh as 
on the day it was done ; for, as the tablet 
fell face forward when the temple was de- 
stroyed, the side belonging to Merenptah 
lay downward, while that of Amenhotep 
III was uppermost. In the ruins, then, 
amid the fragments of columns and foun- 
dations, heaped over with a foot or two 
of stone chips, this grand block had lain 
since about the time of the Trojan war. 
All Greek history, Roman, and medizvai 
—the prophets, Christianity, and Islam—have swept 
along while this was waiting unsuspected, with its 
story of the wars of Pharaoh of the Hard Heart, and 
his crushing of Israel.—Prof. Flinders Petrie, in the 
Century. 
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Molybdenum Bronzes by Electrolysis. 

Among the future products of electrolysis at high 
temperatures, it seems probable that useful alloys may 
find a place; at any rate, electro-metallurgists are de- 
monstrating the possibility of preparing many new 
compounds, some of which may turn out to be of con- 
siderable industrial utility. In the Berichte, says the 
English Electrical Review, Stavenhagen and Engels de- 
scribe some molybdenum bronzes which they have re- 
cently succeeded in preparing. Among these, there 
is one which bears a great resemblance to tungsten 
bronze, and is formed by electrolyzing fused acid, 
sodium molybdate. The fusion is performed in a pla- 
tinum crucible, with a current of 8°5 amperes and gen- 
erated by three accumulators (4°9 volts) placed in 
series. The bronze separates quickly at the cathode in 
crystals, which have to be washed with boiling water 
and dilute hydrochloric acid. It is soluble in alkalies, 
in nitric acid, and aqua regia, but not in hydrochloric 
or sulphuric acids; its composition is found by analysis 
to correspond to the formula, N,Mo,0,5. For farther 
details consult the original paper in the Berichte der 





Deutschen Chemischen Gesellschaft, xxviii, page 2280. 
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NANSEN’S POLAR EXPEDITION. 

Advices from Vardoe, on the coast of Norway, in the 
\retie Ocean, report the arrival there, on August 18, of 
Or. Nansen, the Arctic explorer, who had left Vardoe 
in his last polar expedition on July 21, 1893. Dr. Nan- 
on is accompanied by Lieut. Hansen, and the expedi 

ion is said to have reached two degrees and fifty 
uinutes farther north than ever before attained, 
namely, 86 degrees 14 minutes. 

Dr. Nansen says: “The Fram left Jugor Strait. 
\ugust 4, 1898. We had to force our way through 

uch ice along the Siberian coast. We discovered an 
.land in the Kara Sea and a great number of islands 
along the coast to Cape Cheljuskin. In several places 
vo found evidences of a glacial epoch, during which 
yorthern Siberia must have been covered by inland 
ice to a great extent. On September 15 we were off the 
»outh of the Clenek River, but we thought it was too 
late to go in there to fetch our dogs, as we would not 
risk losing @ year. Wepassed the new Siberian Islands 
september 22. We made fast to a floe in latitude 78 
degrees 50 minutes north and in longitude 133 degrees 
37 minutes east. We then allowed the ship to be closed 
in by the iee. 

“As anticipated, we gradually drifted north and 

northwest during the autumn and winter, from the 
constantly exposed and violent ice pressures, but the 
Fram surpassed our expectations, being superior to any 
strain. The temperature fell rapidly and was constant- 
ly low, with little variation for the whole winter. 
During weeks the mereury was frozen. The lowest 
temperature was 62 degrees below zero. Every man on 
board was in perfect health during the whole voyage. 
The electric light, generated by a windmill, fulfilled our 
expectations. The sea was up to ninety fathoms deep 
south of 79 degrees north, where the depth suddenly 
increased and was from 1,600 to 1,900 fathoms north of 
that latitude. The sea bottom was remarkably devoid 
of organic matter. During the whole drift I had good 
opportunities to take a series of scientific observations 
—meteorological, magnetic, astronomical and _ biologi- 
cal; soundings, deep sea temperatures, examinations 
for the salinity of the sea water, ete. Under the stratum 
of cold ice water covering the surface of the polar basin 
I soon diseovered warmer and more saline water due to 
the Gulf stream, with temperature from 31 degrees to 
33 degrees. 

‘We saw no land and no open water except narrow 
eracks in any direction. As anticipated, our drift 
northwestward was most 

during the winter 
and spring, while the north- 
erly winds stopped or drift- 
ed us backward during the 
summer. 

“On June 18, 1894, we 

were on 81 degrees 52 min- 
utes north, but we drifted 
then southward only. On 
October 21 we passed 82 
degrees north. On Christ- 
mas Eve, 1894, latitude 83 
degrees north was reached, 
and a few days later 83 de- 
grees 24 minutes, the far- 
thest north latitude previ- 
ously reached by man. On 
January 4 and 5, 1895, the 
Fram was exposed to the 
most violent ice pressures 
we experienced. She was 
then firmly frozen in ice of 
more than thirty feet of 
measured thickness, This 
floe was overridden by 
great ice masses, which 
were -pressed against the 
port side with irresistible 
foree and threatened to 
bury, if not crush her. The 
necessary provisions with 
the cavas kayaks and 
other equipments had been 
placed in safety upon the 
ice. Every man was ready 
to leave the ship if neces- 
sary, and was prepared to 
continue with the drift, 
living on the floe. But the 
Fran) proved even stronger 
than our trust in her.” 

Of his late experiences 
Dr. Nansen says, in anoth- 
er account : 

‘‘ When the bear flesh was 
exhausted we were obliged 
to kill the weakest of the dogs to feed the others, and to 
continue so doing until the whole pack was slaughtered. 
If we had had dogs and canoes enough the pole would 
havelbeen reached, but for lack of dogstwe were compelled 
to turn back at latitude 86° 14’. I and my companions 
started in the direction of Spitzbergen May 19. After 
that we occupied six weeks on snow shoes, dragging 


rapid 
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after us sledges and kayaks (the Arctic canoe) loaded 
on sledges. We went partly over land and partly over 
sea ice. The land voyage was most arduous, but ex- 
tremely valuable scientific results were obtained. 

‘““ Wherever we penetrated we found the ice broken. 
Large patches of water were also found 3,800 meters 
deep. Below the depth of 190 meters the water was 
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appreciably warmer, probably owing to the Gulf 
Stream. Rocky scars (precipitous cliffs) prevented en- 
trance into the Olenek River for days. I left the Fram 
at latitude 84 in good condition and drifting westward, 
locked in the ice. I expect she will eventually reach 
Spitzbergen. In the autumn of 1895 I reached the 
north coast of Franz Josef Land and built a stone 
house, in which I lived the whole winter. The Jack- 
son-Harmsworth expedition arrived at Franz Josef 
Land the following spring. I met Jackson in June on 
an ice floe off Cape Flora. I was surprised at the pres- 
ence of explorers on Franz Josef Land, though I had 
been living for a long timein a hut quite close; it 
proved to be one of Jackson’s stations. We went to 
Jackson's winter quarters, where we found all in good 
health. We remained there about six weeks till the 
steamer Windward arrived. 

“The Windward will take te England four English- 





NORTH POLAR MAP TO ILLUSTRATE POLAR EXPEDITIONS. 


men of the Jackson-Harmsworth expedition—Child, 
Burgess, Fisher and Blomquist. Jackson proposes to 
remain in the Arctic regions until next summer, with 
the intention of pushing further north. Jackson and 
his companions are in excellent health and spirits, and 
full of hope as to the results of their expedition.” 

The theory on which Dr. Nansen’s expedition was 
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based was that ocean currents exist whose direction is 
from the islands of New Siberia across the North Polar 
region to Greenland, as indicated by the accompanying 
map, reproduced from the Geographical Journal, vol. 
iii The Jeannette sank off these islands, and it was 
claimed that relics of the Jeannette were picked up on 
the shores of Greenland. Other drift relies were cited 
as additional proofs of these currents. In the face ol 
this theory there were most emphatic deniais, not only 
of the existence of such currents, but even of the au- 
thenticity of the finding of the relics. 

Basing his expedition on this theory, Dr. Nansen had 
a special ship built for his trip, the Fram. She was a 
three masted schooner in rig, with engine and screw, 
rather of the auxiliary type. With a consumption of 
2% tons of coal a day the Fram would develop a speed 
of six miles an hour, the idea being to use sail when- 
ever possible and economize coal for use in emergencies. 
She was built with a very round bottom and her kee! 
came even with the outer planking, so that nothing 
was presented for the ice to take hold of. The hopes 
were that if caught between opposing floes she would 
be lifted up bodily, the ice sliding in under her sloping 
sides and bottom. She was very strongly built, being 
planked with double layers of oak 34 inches and 44 
inches thick, sheathed again with ice planking varying 
from 3 inches to 64 thick. The ceiling was in alter- 
nate strakes 44¢ inches and 8% inches thick. The 
enormous mass of timber for so small a vessel;in con 
junction with her shape, seemed enough to make her 
stand anything. The screw and rudder were arranged 
so that they could be raised into a wel! for protection 
if desired. The ship was 101 feet 6 inches long, dis 
placing 800 tons at 15 feet 6 incnes draught with 3 feet 
3 inches freeboard. Her carrying capacity was put at 
380 tons and she carried five years’ supply of provisio: 

Her crew consisted of eleven men in addition to D° 
Nansen, and they departed prepared for an absence oi 
three to five years. The ship was to coast along the 
northern shores‘of Europe until she reached the vicinity 
of the New Siberian Islands; here she was to strike 
north, depending largely on ocean currents to carry her 
along. The course would carry her past the North 
Cape and then approximately along the 70th and 80th 
circles of latitude until ator about the 150th parallel of 
longitude east from Greenwich, and just north of 
Bennett Island, the course would be changed to the 
north. Hence the explorer hoped to pass by the pole, 
to work down along the east coast of Greenland and 








thence to the east back to 


Christiansand. 
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Remedy for Flies on 
Cattle, 

Take coal tar two parts 
and coal oil and grease one 
part each and mix witha 
small amount of carbolic 
acid. Apply with a cloth 
by moistening the hair and 
horns of the animal with 
the liquid In theapplica- 
tions include feet and legs, 
and it will drive every fiy 
away, and one application 
will last ten days or more 
in dry weather. Apply as 
often as necessary and your 
cows will be entirely secure 
from flics of all kinds. Any 
kind of old lard or grease 
can be used. Coal tar is the 
base of this remedy, and - 
when too thick to spread 
well, more coal oil; 
when too thin to adhere 
well, use more coal tar. 
Carbolic acid will cost 
about 50 or 60 cents in erys- 
tals by the pound, and 
every farmer should always 
keep it on hand, as it, in 
its many uses, is indispens- 
able. This remedy is equal- 
ly effective as a lice exter- 
minator on poultry, and is 
used simply by painting 
the sides of the heunery 
and roosts and dropping 
boards with -the liquid. 
For young chickens satu- 
rate a cloth and place in 
the bottom of # box, and 
place the mother and 
young chickens in the box 
for an hour or so. This 
recipe, says H. F. Work, in the Drainage Journal, is 
equal to any preparation in the market. 

M. MotssANn has been experimenting with vanadium 
in the electric furnace. He finds that it alloys readily 
with iron, copper, and aluminum, and that its car ide 
VC is not affected by water at ordinary temperatures. 
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THE FIRST CLASS BATTLESHIP INDIANA. 

In our last issue are described in detail the defensive 
arrangements of the Indiana—he. double bottom, side 
and deck armor, and massive turrets, by means of which 
she will be able to endure the awful storm of projectiles 
which will fall upon a modern warship in time of bat- 
tie. This armor is as thick, and in most cases thicker 
than that of the best modern battleships of foreign na- 
vies, and, moreover, it is of far better quality, having 
been"forged by the famous Harvey process, which was 
fortunately invented in time to be used on these ships. 
Judged by her mere power to resist penetration, there 
is no battleship in the world to-day that could stand 
attack by such heavy guns, or stand it so long, as the 





Indiana 

Buta battleship is essentially a fighting machine, 
is that she shall be able to 
leliver heavy blows, and Unlike the 
cruiser, she is not designed on the understanding that 


and her first requirement 
many of them. 


she may frequently have to rua from a more powerful 
ship. Her place is always in the thick of the fight ; 
aod when the designer has given her sufficient structu- 
ral and armored protection to ¢ nable her to take her 
place in the first line of battle, his next object is to arm 
her with as many armor piercing and rapid fire guns as 
displacement will allow. Judged by 
this double standard, the Indiana is without a rival; for 
it is a fact, which has never been disputed, that she 


the limits of her 


carries the heaviest armament of any ship afloat to-day. 
This preponderance of power is due to the eight 8 inch 
i in four turrets flanking the two 
They are an entirely novel 
feature gn, and may be called the 
chief distinctive feature of this ship. The accepted 
type of battleship carries usually a main battery of four 


guns which are carrie: 
turrets of the {2 inch 


guns 


in battleship desi 


heavy gums disposed in two turrets, fore and aft, supple 
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them. This is effected by hydraulic engines located 
within the shelter of the barbettes, below the turret, 
operating a pinion, which engages a circular vertical 
rack bolted to the inside of the turret. To check the 
revoil of the guns, which represents an initial energy of 
over 33,000 foot tons, a recoil cylinder is mounted within 





INTERIOR OF SIGHTING HOOD OF 13 INCH 
GUN TURRETS. 


the gun carriage beneath the gun. It is filled with 
water, and is provided with a relief valve, which is au- 
tomatically opened on the discharge of the gun. The 
plunger or piston is attached to the seating of the gun, 





nented by a broadside secondary battery of five or six 
the first being capable 
latter 
lightly 
armored or unarmored portions of 
the Thus the 
down, of the British navy, a ship 
of the same the 
leas effective ly 

ton 


inch guns, 
and the 
the 


of piercing armor 


being used against 


enemy Camper 


size Indiana 


as 
and protected, 
guns of about 
the 


ship, and 


earries four 67 


the same AN heavy 


the 


power 


guns of American 


a secondary battery of six 6 inch 
guns. Against this the Indiana 
carries, in addition to her main 


and secondary batteries. the eight 
8-inch 


mentioned 


above 
of 


power which would give her the 


arinor piercing guns 


& preponderance 
eertain victory in a naval duel. 

Our illustrations in this number 
the of 


are devoted to armament 
the Indiana, and show the me- 
thods of mounting and handling 


the great guns. This, especially in 
the case of the 13 inch guns, each 
of which weighs 67 tons, is a matter 
calling for great skill in design; and 
so well has it been carried out, that 
man is able to raise or lower 
these great metal, 
swing them through an are of 270 


one 
masses of and 
degrees, by the manipulation of a 
few emall handwheels and levers 
situated within the sighting station 
of the tarret. The gun itself is 
mounted in a gan metal seating. to 
which it is strapped down by the four steel bands shown 
in the illustration. The seating is arranged to slide, in 
much the same way as the rest of a lathe upon its bed, 
upon the upper flanges of a massive steel frame, the for- 
ward end of which is binged to the wall of the turret, 
the after end being carried by the plunger of a hydraulic 
ram, by means of which the gun with its carriage is 
raised or lowered to give the proper elevation. The 
guns are trained by turning the turret which carries 





RAMMING HOME THE CHARGE IN A 13 





and as the gun recoils the water is forced out of the 











THE BATTLESHIP INDIANA—LOADING THE AMMUNITION HOISTS FOR 13 INCH GUNS. 


cylinder, the brake action being secured by the small 
size of the discharge valve. After being loaded the gun 
is run out to the firing position by admitting water un- 
der pressure at the back of the piston in the recoil 
cylinders. 

In deseribing the process of loading and firing a 18 
inch gun, it is necessary to de- 
seend below the steel protec- 
tive deck to the “handling 
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room,” which is located immediately beneath the turret. 
It is square in form, and at each corner is a watertight 
door which leads to the ammunition rooms, where the 
powder and shell are stored in suitable racks. The 
charge is transferred to a cradle suspended from 
an overhead track and run out into the handling 
room, where it is unloaded into the ammunition 
hoists, of which there are two, one to each gun. 
Each hoist consists of a triple cage of three hollow 
cylinders, the upper two for the powder, which is 
done up in two sections, and the lower for the shell. 

The two sections of powder weigh 550 pounds, and the 
shell 1,100 pounds. The cage is then run upto the 
breech of the gun by a hydraulic ram and steel wire 
ropes and pulleys, the speed of the hoist being six times 
that of the ram. When the shell is opposite the breech 
it is rammed into the gun by atelescopic hydraulic ram- 
mer, which can be seen pivoted against the turret to the 
rear of the gun, the rammer being swung back against 
the turret wall when not in use. The two sections of 
powder are then rammed in after the shot, the breech 
plug, which is shown swung to the left clear of the gun, 
is thrust into the breech and locked, the firing attach- 
ment is serewed onto the stud, shown within the plug, 
and the gun is ready for the gunner to lay and fire. 
The breech plug and the mechanism for opening and 
closing it are very ingeniously designed, and will bear 
a detailed description. To enable the plugto withstand 
the shock of discharge, which is as great against the 
plug as it is against the shell, it is provided with a power. 
ful thread and screwed into the breech of the gun. After 
the thread has been cut in the lathe, three wide chan- 
nels are cut aeross it, parallel to the axis of the plug, 
similar channels being cut across the thread in the 
breech. When the plug is inserted, it is placed so that 
the remaining thread on both plug and breech will en- 
| ter the corresponding channels. After it is driven home 
the plug is given one-sixth of a turn, 
thereby bringing the threads into 
engagement and locking the breech. 
There is a great variety of breech 
mechanisms employed in different 
navies, and some of them are ex- 
tremely complicated. The system 
in use on the Indiana is a recent 
design and a great advance upon 
previous methods. The three opera- 
tions of unlocking the plug, with- 
drawing it upon the swinging tray, 
and throwing the. tray round clear 
of the breech are performed by one 
man, by means of a crank shown 
on the right side of the gun. The 
first motions of the crank turn a 
gear which engages a rack on the 
periphery of the plug and gives it a 
one-sixth turn, thereby disengaging 
the threads ; the crank shaft then 
operates a screw, which thrusts the 
plug out upon the tray; and when 
this operation is complete another 
gear is engaged which swings the 
tray upon its hinges. 

In the illustration showing the 
breech of the 13 inch guns will be 
noticed a ladder leading up to a 
plated, box-like structure. This 
latter is the position occupied by 
the officér who lays and fires the 
guns. The top of the compartment 
projects above the roof of the tur- 
ret, and is heavily armored. It 
is provided with two narrow ver- 
tieal and horizontal slots at which two sighting tele- 
scopes are placed, one for each gun. The axis of 
each telescope is parallel to the axis of the gun which 
it represents, and the handwheels which operate the 
telescopes at the same time serve to work the hydraulic 
rams for raising and lowering the guns, so that the two 
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ducers to various competitive contests, and. to reward 


the winners.” 

There will be fourteen sections, namely, (i) fine arts, 
(2) social economy, (8) hygiene, (4) life saving, (5) indus- 
trial and decorative arts, (6) lighting, heating, and their 
devices, (7) elevtricity, traction, (8) military science, 
(9) manufactures, raw materials, methods of manufac 
ture and their products, (10) sporting articles, (4 
athletics and popular games, (12) temporary agric: 
tural and horticultural competitions, (13) practical 
teaching, female industries, and manual work, (14) com 
meree, colonies. The divisions of the international 
competitions will represent a series of speciai exhibitions 
each of which will be reserved for objects of the same 
category. In each of the subdivisions there will be 
competitive contests relating to the problem the solu- 
tion of which constitutes a requirement for the group 
entering each competition. Awards in money will be 
granted for the solution of the problems. 

In addition to these competitions, there will be held 
by the organization of the foreign sections an exposi 
tion at which the different countries may freely exhibit 
their products. 

The government has appropriated for the use of 
the exposition the park of Cinquantenaire, with its 
museums and annexes. His majesty the king, desirous 
on his part to testify his interest in this enterprise, has 
placed at the disposition of the exposition the royal 
domain of Tervueren. The productions of the Ince- 
pendent State of the Congo, the games that are the 
subject of section 11, as well as various other attrac- 
tions, will be placed on exhibition there. 

The park of Cinquantenaire will be connected with 
the royal domain of Tervueren by means of electric 
ears running through a new avenue, which, from its 
vast dimensions and picturesque situations, will form 
one of the most beautiful thoroughfares of the capital. 
a ok 

Lamalou-lAncicn, 

The last issue of the SUPPLEMENT, No. 1076, contains 
a very interesting account of the thermal baths at Lam 
alou, in the south of France, and the remarkable re- 
sults derived from the treatment there of rheumatism, 
nervous affections, diseases of the spinal marrow, par 
alysis, and especially locomotor ataxia. The baths, 
though but little known in this country, are among 
the oldest in Europe, and to Dr, Belugou, the well 
known physician of Paris and Lamaiou, we are indebt 
ed for the description of the place and its waters 

————___ + 0 e—- 
A Gas Exhibition, 

It is announced that a gas exhibition will be held in 
Madison Square Garden, New York City, probably 
1897. It is expected that every 











EXTERIOR VIEW OF 6 INCH GUN AND TURRET. 


are adjusted simultaneously. The turning gear of the quantity—-between $2,000,000 and $3,000,000 worth—of 
turret is set in motion by means of the vertical wheel manufactured goods is purchased annually by that 
shown in front of the gunner. When the sights coin-| country from the United States, and the fact that, not- 
cide with the object, the gun is fired by means of an withstanding her great industrial development, Belgium 
electric button placed conveniently to hand. imports largely of the finished products of other ad- 

Flanking the main turrets are the four 8 inch gun| vanced manufacturing countries such as France and 
turrets, whose interior arrangements are very similar | England, encourages the: hope that similar lines of 
to those above déseribed. These guns are earried at} goods from the United States. may find a much,Jarger 
a great height above water—no less than 26 feet—and | sale in Belgian markets. As conducive to that résult, a 
they would, therefore, be well out of reach of the! proper representation of this country.at the Brussels 
heavier seas in stormy weather. This great command | exhibition is obviously most desirable.’ erg 
is a valuable feature in a sea fight—command in a gun| In his note transmitting the invitation, the Belgian | some time - January, + uatiliz: 
being like length of reach in a boxer. The shell being | minister states that the exposition will be under the pa- class of article necessary to the pre any ane uti = 
delivered from so great a height would have a‘ plung- | tronage of his government, the Province of Brabant, | tion of Kas will find a place in the gas = meet . OF 
ing” effect, and would also be less liable to be deflected | and the city of Brussels. The object of the exposition full particulars, address E. C. Brown, 280 Broacway, 
by striking the tops of the waves. The four 6 inch is “to show the progress of industry, to invite the pro-| New York City. 
guns are mounted below the 8 inch gun turrets, and on 
the main deck. The training is effected by means of a| 
pinion and a circular rack, laid on the deck, both of | 
which can be seen in the accompanying illustration. ! 
The elevation of the gun is accomplished by the worm | 
and pinion, which meshes into a vertical, cireular rack, 
which can be seen attached to the gun. 

Our last illustration shows a part of the broadside 
rapid fire 6 pounder battery and the hinged grated 
shelves on which the gunners stand, the shelves hang- 
ing down vertically when not in use. There are twenty 
of these effective little guns in all. They fire a 244 inch 
shell which is capable of penetrating over 3 inches 
of iron at a distance of 1,000 yards, and as each can 
deliver some twenty shots a minute, it can be seen that 
a torpedo boat would be roughly handled, and proba- 
bly disabled, long before she could get near enough to | 
discharge her torpedoes. There are also six 1 pounder 
guns placed in the tops and on the superstructure. 
The weight, penetration, ete., of the guns is as follows: 














i inch. | 8 inch. Te 6inch. |6 pounder|! pounder 
| 40 feet | Wig feet | 2144 feet; 8 feet ake feet 
135,000 Ib.| 29,300 Ib. 18,440 Ib. | 80u Ib, 79 Ih, 


| 206in. | 156in. | 44in. | 2 in, 





Perforation of wrgi. 
iron at muzzle. | $46 in. 
Mere at muzzle. 2.100 f. 8. eo f. 8.) 2.150 f. s. |1,940 f. 8.| 1,460 f. 6. 


Weight of --+| 1,100 Jo, | 250 Tb. | 100 Ib. 6 Ib. 1 bb. 
Weleht of charge. -| 850 Ib. | 1151, | 50 Ib, it i aaa 
| 





Exposition at Brussels in 1897. 

The Department of State has received an invitation, 
through the Belgian minister, for the participation by 
the United States in the International Exposition to 
be held at Brussels, beginning April 24 and closing 
November 1, 1897, and the Secretary of State, in a letter 
to the Secretary of the Treasury, has recommended 
that Congress be asked to appropriate the sum of $35,000 
to enable this country to be properly represented by 
a comunission. Attention is called to the fact that the 
Belgian government participated officially at the 
Chicago Exposition in the most liberal manner, and the 
opinion is expressed that the industrial and commercial 
interests of the United States wonld be greatly pro- 
moted by a creditable exhibit. “ Although,” it is 
added, “the great bulk of our exports to Belgium con- 
sist of raw products and food supplies, a considerable THE BATTLESHIP INDIANA—TRAINING A 6 INCH GUN. 
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Sclence Notes, 


Magelian’s contrary winds are to be overcome by a 


fleet of powerful tugboats which a Chilean company 
will maintain in the Straits 

The total area of land surface of the earth is calcu- 
lated to be 28°3 per cent, and that of sea as 71°7 of the 
earth's surface, certain assumptions being made for the 
unknown polar regions. The ratio of land to water 
surface is thus 1:24, by Professor Hermann Wagner, 
savs The Engineer. Other interesting levels are those 
of the mean height of the land, 700 meters—2,300 feet— 
above actual sea level; and of the condensation spher- 
oid, i. e., the physica! globe if the water were condensed 
to the density of the rocks of the crust, 1,300 meters— 
or 4,280 feet—below present sea le vel. 

An interesting series of experiments on the transpar- 
ency of liquids is described by M. W. Spring in the 
Bulletin of the Royal Academy of Belgium. The first 
of M. Spring's papers deals with the colors of the alco- 


hols as compared with water. None of the alcohols 
observed were colorless when the thickness of fluid was 
“4 meter methyl aleohol appeared greenish blue, 
ethyl aleohol the same, but of a less warm color, and 
amyl aleohol greenish yellow. The pure blue color 
observed in water becomes thus modified by the ad- 
mixture of more and more yellow as we pass from one 
term of the homologous series of compounds to the 
next. The absorbing powers of the various liquids for 
ordinary light were also observed, and it was found 
that these formed a descending series, the simplest sub- 
stan water, offering the greatest resistance to the 
pHINSALL flights n i y Ina second contribu 

m, the same writer discusses the temperature at which 
the connectio irrents begin to produce opacity in a 

1mm of water of given length Where the length is 


meters the smallest difference of temperature that 


suffice is about 0°570°, and is comparable with that 
+h doubtless exists in lakes and seas. The author 
-oncludes that we have here an explanation of the 
varied colors so often seen on water These result 


from the differences of temperature caused by sunshine, 

m the one hand, and by the cooling action of wind 

blowing on the surface, on the other 
-+ oe 

Cycle Notes, 

' 


4 pneumatic tricycle hearse has been built. 
One French maker is putting out wheels equipped 


| this motion was so slow that it did not move out of 


THE BROOKS PERIODICAL COMET. 
WILLIAM BR. BROOKS, M.A., F.R.A.5. 

The return to visibility, after its seven years’ journey 
around the sun, of the very interesting comet known 
as the Brooks periodical comet of 1889, is a notable 
event in astronomical annals. 

While sweeping the southeastern heavens on the 
early morning of July 6, 1889, with the ten inch equa- 
torial telescope, the comet was discovered. It was in 
Cetus, and in right ascension 23 hours, 44 minutes, 30 
seconds ; declination south 9° 10’. 

Fig. 1 shows the telescopic field in which the comet 
was discovered. The apparent motion of the comet 
was from right to left, as we look at the figure, but 








Fig. 1.—DISCOVERY TELESCOPIC FIELD BROOKS’ 
PERIODICAL COMET.* 


the telescopic field of discovery for over a week. The 
real motion of the comet was nearly in the line of 
sight, and approaching us and the sun. Hence the 
comet grew larger and brighter daily. As it came 
nearer, the main comet was found to be attended by 
several companions. 





with wooden spoke rims and hubs 

A anbecr | tion agent of tusiness goes over large sec- 
tions of the country, wheeling from place to place. 

4 short time ago a race was run in Paris in which no 
machine was entered which was not at least twenty | 


vears old 


In Grand Rapids, M a trailer for the free trans- 
portation of passengers’ wheels is run once an hour, 
attached to a trolley car 

A coin controlled bicycle has been devised. Unless the | 
machine is fed with coins commensurate with the time 
of hiping, the wheel will refuse to turn 

An analysis of two thousand accident policies, on 
which benefits were paid, showed that only seventy- 
six were injured in bicycle accidents 

it has been estimated that the expenditure of power 


necessary to walk five miles would drive a bicycle on 
an ordinary road twentv-five miles 
Fifty bicycles were impounded in one day in Paris 
cently because they failed to have the owner's name 
and residence soldered to them as the law requires. 
was recently opened in Venice for the 


An agency 
t The gondoliers promptly 


rita of a water cycle 


obtained an injunction restraining the parties from 


placing their cycles in use 

At some of the stations on the Long Island Railroad 
facilities have been provided for checking the wheels 
of the suburban residents, so that they can use the 
bieyele to carry them to and from their homes. 


. good wrinklk 


in putting a handle on a handle bar 
is to stpear a little vaseline around the edge of the 
effectually prevent the 


inside ferrul which will 


cement from adhering to the ferrule, should any be 
squeezed out 

Zigzag hill climbing is easier than the straight lift. 
The cyclist can here learn of the mule. No mule native 
to a mountainous region takes a straight course up hill 
with a load, but “ weaves” continually from one side of 
the way to the other 

Although very often but little attention is given to 


the accurate adjustment of the head, this part stands 
in need of it as much as any bearing in the machine, 
and should never be allowed to remain in the slightest 
legree loos Not only will a loose head rattle over 
rough ground, and canse the balls and ball races to 
wear unevenly, but the risk of a breakage of the steer- 
ing post or front forks is increased 

The Inventive Age says that the latest invention to 
fucilitate field operations is the typewriter bicycle. 


This consists of a typewriter mounted on a serviceable 
wheel, which can follow the movements of the army 
through an ordinary stretch of country. The operator 
can take commands and general orders in shorthand 
and strike off several duplicates on the typewriter, 
being held ereet by portable props. . It has been tried 
in England and worked very satisfactorily. 


| but in the giant refractor of Mount Hamilton, under 
ithe keen vision of Barnard, and in other large tele- 


| moving in an elliptical orbit, with a period of revolu- 


In telescopes of moderate aperture two were seen, 


scopes, four of these little attendants were found pre- 
ceding the pareht comet in its sweep through space, as 
illustrated in Fig. 2. It is on this account sometimes 
called Brooks’ multiple comet. 

The mathematicians soon found that the comet was 


tion about the sun of a little over seven years. It is 
thus a member of our own solar system. 
Computing backward, however, they found that it 





Fig. 2—BROOKS’ PERIODICAL MULTIPLE COMET.*+ 





| had not always had this short periodic revolution. It 

was found by Dr. Chandler that in 1886, or three years 
| previous to the writer's discovery of the comet, it 
|had come into Jupiter's all-powerful attraction, and 
| its orbit and period changed from a previous one of 
nearly thirty years’ duration to its present seven year 
period. 

Nor was this all. It is believed that during this 
encounter of Jupiter and the comet, the material for 
| the fifth satellite of Jupiter, discovered by Barnard in 
1893, was secured—captured from the comet by Jupi- 
ter’s superior attraction. 


* Discovered by Prof. Brooks July 6, 1889. 
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place in the heavens for the next few weeks. 


August. Right Ascension. Declination South. 

12 22h. 33 m. 18° 51’ 

16 2h. 31 m. 18° 58’ 

2 2h. 2m. iw 

24 2h. 2m. i” 

Ps} 22 h. 23 m. i» ¥ 
September. 

1 22h. 2 m. ww 


From these positions the path of the comet may be 
traced beyond the above dates. The comet is increas- 
ing in brightness, reaching perihelion early in Novem- 
ber next. 

Smith Observatory, Geneva, N. Y., August 7, 1896. 

ee 
The American Institute Fair, 

The American Institute Fair will open at the Madi- 
son Square Garden on Monday, September 28, and 
will close on Thursday, October 29, and during this 
time there will be shown at the usual popular price of 
twenty-five cents one of the best exhibitions that the 
institute has given for a long time. The enterprise of 
securing the Madison Square Garden has been sec- 
onded by the exhibitors, who appreciate that the 
institute has had no exhibition since 1892. On the 
main floor, which will be entirely filled by the best 
class of exhibits, there will be much active machinery, 
including silk weaving, the making of asbestos cloth, 
the manufacture of shoes, the making of hand-made 
paper, an exhibit showing how cigars and cigarettes 
are made, and motors adapted to boats and other uses, 
and a horseless carriage as light almost as an ordinary 
road wagon. There will also be a beautiful display of 
boats. The bicycle will of course be represented. 
In the machinery department down stairs there will 
be ice machines in operation, high-speed and gas 
engines, printing presses, farming machinery, and 
novelties always to be seen in the mechanical depart- 
ment. The show of flowers, fruits, and vegetables, 
beginning October 5 and continuing in the concert 
hall under the direction of the committee on agricul- 
ture, promises to be an especially attractive feature. 

The race agent of the American Rules will take 
charge of the flying of birds from the tower of the 
garden each day, and will decide upon the awards for 
number of birds, speed, distance, and will also arrange 
for the exhibit of homing pigeons during the week 
ending October 24. 

A Machinery Exhibit in China, 

The Peking (China) University, an educational insti- 
tution conducted under the auspices of the American 
Methodist Episcopal Mission, has recently opened in 
one of its buildings a museum which it is proposed to 
devote largely to the exhibition of foreign machinery 
and mechanical appliances. This museum is visited 
daily by increasing numbers of people of the better 
classes, and the authorities would be glad to receive 
and exhibit working models, photographs, or drawings 
of machinery and inventions, or specimens thereof, 
such as plows, ships, firearms, cannon, electric machin- 
ery, cars, locomotives, wind mills, looms, printing 
presses, wagons, engines, ete. Each exhibit which 
may be presented to them will be marked in Chinese, 
with the name and address of the maker, together 
with the description and price, if desired, and a capa- 
ble translator will explain their use to inquirers. 

Correspondence on this subject and articles for 
exhibition may be sent to the Peking University, 
Peking, China, or to Mr. Charles H. Taft, treasurer of 
the Peking University, No. 78 William Street, New 
York City, and under an arrangement with the I. M. 
customs will be imported to China free of duty. 

Medals or Decorations for Inventors, 

An “old SCIENTIFIC AMERICAN reader,” writing 
from Havana, Cuba, suggests that the government, in 
granting letters patent to an inventor, should at the 
same time issue to him a distinctive medal, to be worn 
externally, indicating his membership in the ‘‘ American 
Legion of Inventors,” who have done so much to pro- 
mote our wonderful industrial progress. Such a medal, 
made of silver in the form of a star, to be suspended 
from a ribbon formed of the national colors, our cor- 
respondent suggests, would not only be a highly honor- 
able distinction, but might in many cases be of material 
benefit to the inventor, acting in a manner as an intro- 
duction, and aiding him in efforts to obtain capital to 
facilitate the introduction of his improvement. Invent- 
ors obtaining three or more patents, it is reeommend- 
ed, should have a gold medal; and, for all inventions 
patented before such a law is passed, it is suggested that 
the inventors may have the medals issued to them on 
payment of their cost. 

> 

Water Supply for Paris and London, 

It is proposed to take 440,000,000 gallons daily to 
Paris from the lake of Geneva, a distance of about 
310 miles. London may have a new supply of fresh 
water, of equal importance to the Paris supply, from 
parts of Wales situated at an altitude of 2,790 feet 
above the sea level, particularly the region from which 

















+ Discovered by Wm. R. Brooks July 6, 1806. 


spring the Towy, Usk, and Wye. 


I append a short ephemeris of the comet, showing its 
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Forestry as a Science, 

fuch has been said and written, first and last, about 
.erving the forests in this country after the methods 
ich have prevailed for half a century and more in 
rmany and France, and how not only other valuable 
uber might be saved, but safety from fire and flood 
ould be had. 

it is well understood that for these objects all dead 
od, whether underbrush or high reaching trees, must 
b. cleared out of the way, and where 
v leave too wide spaces their places 
must be filled with other plantations. 
There is a scientific method and an 
cientifie way of doing this, and suc- 
«:~s depends wholly upon which one of 
these methods is adopted. For suth 
reasons the science and profession of 
forestry has flourished in other coun- 
tries than America, having extensive 
tracts of woodland, for many years, in 
the same manner that gardening and 
botany have flourished. 

Little or no attention, however, has 
been paid in America to forestry until 
recently, says the New York Times, by 
either private or public persons. The 
States of New York, Maine, and a few 
others with extensive forest lands 
have paid some attention to the sub- 
ject, but the Federal Government has 
only just awakened to its importance ; 
and at the last session of Congress a 
commission of men who have studied 
the subject was authorized to investi- 
gate and report on the condition of 
the woodlands of the Northwest. The 
commission, consisting of several pro- 
fessors of arboriculture from the lead- 
ing universities, like Harvard, Yale, 
Columbia, and others, with several 
government officials, is now at its 
work in Montana. Mr. Vanderbilt 
was an early exception to the apathy 


’ 
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here on the subject of forest preservation, for shortly | form annual crop during the whole period. 





‘dred and fiftieth of the whole area, thus securing a uni- 


Scientific Awerican, 


come ripe on the same ground after the removal of 
the first crop—has been fixed at 150 years. 

In a thoroughly equipped forest, managed under the 
high forest system, there are as many subdivisions as 
there are years in the rotation, the trees of each sub- 
division being of an equal age, and only one year 
younger than those of the next subdivision. In this 








way it would be possible to cut every year one one hun- 
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In the 


after the purchase of his estate at Asheville he began to | selection system forest trees of all ages are mixed to- 


form plans, not only for the preservation of the great 
domain of woodland which he found in existence, but 
for the rehabilitation of that portion of it which had 


| gether, instead of being separated in groups according 
|to their ages. The annual product is taken from all 


parts of the forest, the ripe trees being selected for cut- 


been exhausted. The forest was broken and irregular | ting; but such a method necessitates in the case of a 


l 


dis inong many small farmers, who had made fre- 


wter, owing to the fact that the land had been | large forest area expensive transportation, and to avoid 


this Mr. Pinchot has adopted what he calls the location 


quent clearings, or had robbed the forest of its most | selection system, under which the annual yield is taken 


vigorous and healthy trees. Scientific measures were 
required for the work of restoration, and Mr. Vander- 
bilt resolved to spare neither expense nor care in the 
scheme. It was a question whether at the end of a 
term of years he would have a noble forest of park-like 


from a certain part of the forest during several years, 
| then from another part, and so on. 


Mr. Pinchot’s balance sheet in his report above men- 


| tioned, covering the first year’s operations of the Bilt- 


more Forest, shows an expenditure of $9,911.76, with re- 
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investment pay by improving the property. Heintends 
his forest, for one thing, as an object lesson in forest 
preservation to the country. Already preparations are 
on foot for a great arboretum at Biltmore, in which 
are to be gathered all the trees and shrubs of the tem- 
perate regions of the world, which will form a museum 
of the greatest interest. It will cover some 800 acres of 
land, distributed along both sides of a road twelve miles 
in length. Here the nurserymen and foresters of the 
entire country will be at liberty and 
have full opportunity to study and 
gain information as to the character 
and growth of important forest trees 
not to be obtained elsewhere. 

In this arboretum 
and the general scheme of forest man- 
agement at Biltmore, it is said to be 
Mr. Vanderbilt's intention to establish 
and equip a school of forestry on or 
near his estate. Already a number of 
students are residing near the place, 
taking practical lessons in the science 
from Mr. Pinchot and his chief assist 
ants, who are resident foresters. They 
also have free access to the notable 
collection of valuable books the 
library connected with the arboretum, 
and which it Mr. 
Vanderbilt's purpose to make a pub- 
lic one. 








connection with 


in 


is also suid to be 
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The Great Krupp Works 

More than 1,250,000 tons of coal are 
consumed yearly by the famous Krupp 
Works at Essen, Westphalia, 
menced in 1810 by Peter Friedrich 
Krupp, and now in the possession of 
Herr Friedrich Krupp, inember of the 
Reichstag. The establishment 
sists, according to the Risen Zeitung, 
of two steel works with fifteen Bes 
semer converters; four steel works 
with Siemens Martin open hearth fur- 
and brass foundries; puddling, 
and annealing draw 
and tempering department ; 


com 


con- 


iron, steel 
melting, reheating 
benches; a hardening 
} file manufactory ; rolling mills for plates, rails and 
| tires; railway spring and wheel manufactory ; steam 
| hammers, forges, axle turning shop, boiler shop, i 
neering and repair shops. Besides the above 
many other departments, at Essen, connected with the 
making of cannons, there are steel works at Annen, in 
Westphalia, three collieries in Westphalia, besides par- 
ticipation in several others ; 547 iron mines in Germany; 
various iron mines at Bilbao, in Spain; four iron 
works, including one at Duisburg, one at Engers, one 


naces ; 
furnaces ; 


wer 
eng! 
i 





at Neuweid and one at Sahn ; various quarries of clay, 


character and a certain commercial value, or merely a! ceipts amounting to $5,607.11, and material on hand! sandstone, etc.; four steamers, and artillery ground at 


barren and tangled woodland, gradually going to decay, | worth at local market prices $3,911.25, or $9,519.36; Meppen, Hanover. 


and liable at any time to destruction by fire. Mr. Van- 


derbilt accordingly sought 
for the best talent among 
those who had made den- 
drology a study, and was 
fortunate in obtaining the 
skillful services of Mr. 
Gifford Pinchot, a student 
of forest management in 
the best schools of Enu- 
rope, and a man fully 
alive to the advantages 
and disadvantages of the 
different methods in their 
application in this coun- 
try. Mr. Pinchot took 
hold of Biltmore Forest, of 
about 5,000 acres, which he 
found was composed main- 
ly of oaks and other de- 
ciduous trees, mostly 
young, with scattered 
pines, which occasionally 
covered old and exhausted 
fields to the exclusion of 
other species. Neverthe- 
less, there was consider- 
able present and prospect- 
ive value in the timber 
and firewood of the for- 
est, and in a report which 
he made of his findings, a 
year or so ago, he sketch- 
ed a scheme in which he 
proposed three general 
objects, namely: A profitable production, which will 
give the forest direct utility; a nearly uniform an- 
nual yield, which will give steady employment to a 
trained force of foresters—woodchoppers and lumber- 
men; and a gradual improvement in the condition 
of the forest itself. These objects he proposed to 
obtain by dividing the estate into the high forest 
system and the selection system. The rotation—that 
is, the length of time allowed for a second crop to be- 





in all, showing a deficit of only $392.40. In the year 





THE BATTLESHIP INDIANA-BROADSIDE 6 POUNDER RAPID FIRE BATTERY.’ 


1893 this deficit became a surplus of more than $1,200— 
a remarkable result, in view of the poverty of the 
forest he had to operate in and the difficulties which 
are always attendant upon the establishment of a new 
industry, especially in one like this, where all his assist- 
ants and workmen had to be formed from the very be- 
ginning. 

But Mr. Vanderbilt has broader and more liberal 





views in his forest operations than an effort to make his 


The property owned extends over 974 hectares ; and 


the number of hands em 


ployed in the mines and 
steel works is 25.301. There 
are altogether 1,500 fur 
naces of various kinds, 
3,000 engines and machine 
tools, 22 roll trains, ili 
steam hammers, two hy 


draulic presses, 263 station 
ary boilers, 421 steam en 
gines, representing to 
gether a force of 33,139 


horse power, and 430 
cranes, including travel- 
ers, having a collective 
lifting power of 4,662 
tons. 

The total length of the 
shafting is 88 kiloms. 
(5% miles), and that of rail 
ways, standard and small 
gage, 85 kiloms. (53 miles), 
worked by 32 regular 


trains, with 33 locomotives 
The annuai consumption 
of coal amounts to 1,253, 
161 tons, and that of light 
ing gas to 12,000,000 cabic 
meters, while there are 573 
are and 1,804 incandescent 
electric lamps. 

es ee 

Tue Yale lock manufac- 
turers have proved that 
in a patent lock having six ‘‘ steps,” each capable of be 
ing reduced in height twenty times, the number of 
changes or combinations will be 86,400. Further, that as 
the drill pin and the pipes of the keys may be made of 
three different sizes, the total number of changes will 
be 2,592,600. In keys of the smallest size the total 
number of changes through which they can be run is 
648,000, while in those of large size the number can be 
increased to not less than 7,776,000 different changes, 
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RECENTLY PATENTED INVENTIONS. 
Euginevring. 


CALOINING Furnace.—Arthor H. 
Wethey, Butte, Montana. Three patents have been 
granted this inventor for vaprovements iu farnaces such 
as illustrated and described in the Screnriric AMERI- 
can of May 9, the furnaces being preferabiy built in 
pairs. with two furnaces located opposite each other, and 
each provided with longitudinal bearths or compart- 
ments, The furnace is for rapidly and thoroughly de- 
selphorizing ores, in a ground, crushed, or pulverized 
state. One of the patents is for a traveling shoe to actu- 
ate a lever mechanism whereby the end doors are auto- 
matically upened to permit rakes or plows to enter or 
leave the hearth, the doors automatically closing as soon 
as the rakes or plows have left the door opening. These 
rakes or plows are for stirring and moving the contents 
of the furnaces, and another of the patente is for trip- 
ping doors to close the slots on the inner sides of the 
furnace, the doors being self-closing and normally ia a 
closed position, bat being opened successively by the 








passing throagh of the stirring device. A series of over- 
lapptug doors is pivoted at their upper ends and adapted 
to be engaged edgewise by the axle or other part of the 
stirring device to canse an upward swinging of the door 
for the passage of the axle, and one of the patents pro- 
vides for a carriage mounted to travel and supporting an | 
axle carrying a series of shovels or plows. The carriage 
is pulled along between the two farnaces, and projecting 
supports extend into the furnace compartments and with 
their shovel blades agitate and push forward the ma- 
terial 





Relilway Appliances. 
Car PenDER.— William B. Altick, Lan- 


caster, Pa. This fender may be attached either to the 
front or bottom of a car, to remain there as a fixture, 
amd has two frames, a trip and a bed frame, in connec- 
tion with a main frame, The two frames are normally 
lifted from the ground, but ‘he trip frame, when struck 
vy an object in the path of the car, releases the bed frame 
to lower it and provide a safe receptacle for the object | 
struck, the trip frame also dropping with the bed frame 
Any body in the path of a moving car provided with this 
feader will, it is designed, be canght up without injary 
and safely retained on « yielding bed until the car is 


stopped. 


Frerent Carn Door.—Alfred P. Le 
Gros, Louleviile, Ky. Crank arms mounted to sewing on 





} 


the side of the car, according to this Invention, carry to 
and bottom rannerson which a door is fitted w alide, 
aod « crank shaft journaled on the car bas a hasp form. | 


ing « handle, the shaft having crank arms engaging bear- 
ings on the ranmers w give them a swirging motion. 
This door may be conveniently opened and closed, fitting 
snagly into the door casing, and ie especially adapted to 
facilitate ventilating the cer, as the runners may be 
awung to move the door bodily out of its seat to a position 
in from: of the door openia,z, with the hasp still locking 
the door, and preventing the entry of persons without 
first unlocking the door 


Rattway Car LOAD IvpicatTor.—Carl 
Henrich, Webb City, Mo 
weighing appliances in which an indicating beam is made 
to move by the movement of the car body ander its load, 
co-operating with a graduated barby which the amount 
of the load is determined. The invention provides an 
improved constrection of the fulcrum and pivot of the 
indicating lever, so that each may be more readily and 
effectively aijusted, thus making it possible to obtain 
more acrurate reeult» than heretofore practicable 


REFRIGERATOR Car.—Charles 8S. Har- 


This # an improvement in cars 


| 


This ie an improvement in 


dy, San Diego, Cal 
which haye.an “ler ping” and other parta co-operating 
with a lid in closing openings that receive ice in the roof 
of a car, and provides a plug whore parts are adjustable 
to permit the conversion of the plug into a ventilator, 
permitting the same ping to be ased in winter, when the 
cars are empioyed in the shipment of fruit without ice. 
The apparatus has a separate outer lid or hatch and an 
inner jee plang with fuldable section, whereby ite heart 
may open ap and adapt it to co-operate with the lid or 
hatch in forming a ventilator and an oater id or hatch 
door, avoiding the ase of separate stracturcs and insur 
ing the providing of the car with either an ice plug or a 
ventilator. 


Mechanical, 


Wrenca. — Thomas Wilson, Dillon, 
Montara. Thir tool  cspecially designed for a nut 
wrench of qnick action aud largr scope, having « ratchet 
tsteh capable of automatically locking and of being read- 
lly anlocked by the fogers of the band grasping the 
wrench handle. Provieton is also made for protecting 
the ratchet teeth of the locking device from possible in- 
jury by contect with objects with which the wrench may 
Le Yrought In engagement. 


MIiLineé ATTACHMENT For LATHES.— 
Charlies C. Keyser, New Decatur, Ala. Accortling to 
this improvetaent a frame ix adapted to be attached to 
the ‘the In place of the wool post, a live center mounted 
to be turned im the head «tock of the frame, and a dead 
center adjustabiy beld in the tall stock of the frame 
The attachment is of «imple aud durabie construction, 
quickly attached to the lathe and arranged for produc- 
ing ai! kinds of work usually done on high grade milling 


machines 


CASK Rest FoR PRINTERS’ CABINETS. 
William A. Hurre!, Bloomdale, Ohio. To farnish a qaick 
antl ready support for any case in 2 cabinet or rack, al 
howing the case to be palied fally out, and thus give ac 
cvaa to a'l the boxes, thie inventor proviles standards to 
be attached to the uprights of the cabinet, the standards 
having channeled sites and offsets and connected arms 
being adapted to slide upon them, each arm having on 
ite inner face a slideway to recetve a case. The rest may 
be reatily adjusted vertically, enabling any case to be 
brought up or dows to a convenient height for setting 
type from it, and when not needed it may be yaickly re- 
moved from the rack or catdinet. 


HAtTrTers®’ SHAack.iRe.—Prank L. Butter- 


| projection, in which the several attachments are made 


| for projections of widely different character without lose 


Scientific 


ters for curling and ironing the curls of hats, the inven- 
tion providing a simple and convenient construction 
adapted to be heated by gas or hydrocarbon vapor, 
whereby repeated reheating is avoided. A frame carries 
a handle and a barner, and a removable ironing biock is 
attached to the frame in a position to be heated, the 
block being readily removable in order that different 
styles or shapes of brims may be readily ironed by sub- 
stituting different blocks on the same frame. 


Fotpine Surrt WAIsTsS. — Joseph 
Jonasson, New York City, A simple and inexpensive 
machine is furnished by this inventor by means of which 
shirt waists and similar articles, after laundering, may 
be quickly and uniformly folded, the machine being 
especially adapted to fold ladies’ and children's waists 
that they may be packed and displayed to the best ad- 
vantage. A forming board is placed on the garment 
spread out on a slotted table, and pivoted below the table 
are arms which project through the slots, the arms carry- 
ing rollers, which are made to move over the garment, as 
the folds are made, by the operation of a treadle. 








Miscellaneous, 


OpTicaL LANTERN. — Charles Good- 
year, Jr., New York City. ‘This is a lantern for scientific 


readily interchangeable, so that the lantern may be used 


of time in making changes and adjustments. The 
lantern has tubes or sockets to receive the euds of rods or 
tubes projecting from and forming part of an optical 
bench, the latter being formed of two rods or tubes with 
supporting legs, the rods or tubes having extensions to 
fit the tubes or sockets of the lantern, Adapters ure also 
fitted to the optical bench to hold the shanks of the dir. 
ferent attachmenta, and an auxiliary bench is fitted to 
the adapters of the main optical bench to receive micro- 
scope attachments. 


RutEeR.—Charies F. Windiseb, Cincin- 
nati, Ohio. To prevent ink from soiling or blurring the 
surface being used this inventor provides a ruler formed 
of separate members of thin material, of metal, wood, 
celiulold, ete., the members being secured together to 
leave a narrow free epace between them, The upper 
member is wider and projects at both edges beyond the 
lower member, so that any ink adhering to the edges will 
adhere to the upper member only. The edges of the 
lower member are also coated with paraffin or an equiva- 
lent to repel the ink, 


Music Lear TuRNER.—Jobn J. Walsh, 
Yonkers, N. Y. This is a device adapted for attachment 
to a piano, organ, or music stand, without marring the 
surfaces to which it is attached, and comprises a casing 
in which are leaf-turning arms, and devices for attaching 
leaves of music to the several arms, The invention pro- 
vides for a quick releasing of the arma, one by one, when 
a sheet of music is to be turned, and all the music carry- 


tion to receive the leaves, and Jocked in such position. 


device to be applied to books to enable the user to readily 
refer to various texts or solutions. The device consists 


backs or covers by spring clasps. The articulation of 
the frame in the middle enables it to open or close and 


of the book. 


falls. The invention provides coupling devices compris- 
ing sleeves, bolts, and a coupling block forming an artic- 
ulated connection between the bolts, the block having 
lugs projecting between the meeting ends of the sleeves 


to this improvement, if the animal falls, no matter in what 


broken. 


poste made of terra cotta or other plastic material, this 
invention provides for making a post open at the back, 
in order that staples and other fastening devices may be 
readily introduced through the front of the post and se- 
cured at the rear for holding fence wires in position, 
Each post is also made with an anchorage at the base, of 
a width greater than at any other point, and having such 
form as is designed to prevent the post from being forced 
upward by frost in the ground. The material of which 
the post is made is so utilized that only a minimum quan- 
tity is required, and the completed posts may be so 
packed together as to occupy bat small space in transpor- 
tation. 


FLooR Drainage VALVE. — Oliver 
Barratt, New York City. This is a valve more capecially 
designed for use in tiled floors of hospitals and other build. 
ings to carry off the floor wash water, insuring a proper 
closing of the valve after being used by the attendant, to 
prevent sewer gas from entering the room. The valve 
has a bow! shaped body in the bottom of which is the 
valve seat, a yoke carrying a cap extending in the body, 
while the valve has a flange screwing into the cap to 
open and close the valve. The cover of the valve is or- 
dinarily flush with the floor, but when opened to let out 
the wash water, the cover cannot be closed down until 
the valve is seated to prevent the escape of sewer gas 
into the room. 


RUNNER FOR Sroops.—Archia L. 
Rows, New York City. A series of mata, made of 
rubber or similar material, flexibly connected with each 
other, and preferably fluted longitudinally, are provided 
by this inventor as a covering or runner for stoops and 
sidewalks of private houses, theaters, and other build- 
ings, to prevent slipping and falling in icy weather. Each 
mat is adapted to hook with its rear end on hooks per- 
manently secured on the steps of the building, and the 
several mats for the steps are preferably connected by 
chains, so that when the runner is not in use the sev- 
eral mats may be readily stored away one on top of the 


ing arms may be simultaneously carried over to a posi- while the load is being lifted, bat with the stoppage of 
pull on the hoisting rope the pawls prevent the descent 
REFERENCE GUIDE FOR BoOoOKS.—| of the load. By slackening a rope connected with the 
James H. Hoch, Marion, Kan. For the use of preachers, | strap brake, the load is permitted to descend more or less 
lawyers, teachers and others, this inventor provides a | rapidly. 


of an attachment having tablets or markers carried 00 | accidental opening of a gas cock after the gas has been 
swinging arms on an articulated frame bar applied to the | ta red off, this inventor provides a simple attachment 


adjust itself automatically to the open or closed condition adjacent to the finger piece of the cock. Persons not ac- 
quainted with the proper manipulation of gas cocks will 
CARRIAGE SHart.—Marie F. J. Wille- | not be able to light a gas burner having this attachment 


min, Paris, France. This is an unbreakable shaft, having | "til its operation is explained to them, and an accidental 
a kind of joint which permits it to fold when the horse | opening of the cock after it has been closed is rendered 


and springs on the bolts. With a shaft made according | and the device so adjustable that a thin or thick paring 


position he may he on the shaft, the latter will not be | curved and has a slot, in the rear of which, in a counter- 
sunk portion following the curvature of the slot, is 

Fence Post.—David N. Bay, Dee I. | secured a cutting blade, while in the front wall of the 
Foreacre, and Ford 8. Dye, Cambridge, Ohio. In fence | curved slot is secured an adjustable guide plate, by 


American, 


WINDow FasTeNER.—Michael F. Rob- 
inson, New York City. According to this improvement 
a is mounted to rotate on a supporting plate or cas- 

i, a rack meshing with the gear being secured on the 
window sash, and the casing being provided with square 
openings in which slides a squared shaft. The shaft car- 
ries a stop which is engaged and disengaged from the 
teeth of the gear when it is moved endwise, and a spring 
holds the shaft in normal position. When it is desired 
to raise or lower the window the sliding shaft is moved 
by a key, when the window may be moved up or 
down as freely as though a fastener were not applied 
to it. 

STEAM CooKEerR.—Albert J. Finlay and 
Charles Wilson, Silverton, Oregon. This is a simple 
and inexpensive cooker, compcising a body vessel of any 
desired shape, with a cover, and a tray with legs, adapted 
to be placed in the vessel. The tray is divided into com- 
partments to contain vegetables, meat, etc., and has fine 
perforations to permit steam from the water chamber 
below to pass ap into the various compartments, the 
steam being prevented from escaping into the compart- 
ment of the tray until comparatively dry. The tray may 
be removed from the body receptacle without danger of 
burning the hands. 


PORTABLE ELEVATOR.—Jobn F. Faire 
man, Axtell, Neb. This is an inclined way elevator 
having at its upper end a pivoted dump section and 
jointed trough. A wagon may be hoisted up the ele 
vator to dump its contents in a crib by means of a rope 
or cable carried over pulleys and then connected with a 
team. The machine is mounted on wheels to enable it 
to be readily moved from place to place, the apparatus 
being especially advantageous as a time and labor saver, 
avoiding the necessity of shoveling or other hand work 
in unloading corn and other material from a wagon. 


BALING PrREss.—Thomas H. Killings- 
worth, Waco, Tex. In presses for baling cotton, this 
invention provides a simple and easily operated device 
in which the cotton bat is wound into cylindrical form 
without the use of a metal or similar core. In a frame 
made in separate sections are mounted rotary drums, 
there being pressure rollers and tension rollers, each 
having movable bearings, and endless belts with sup- 
porting bands traveling with them. When the com- 
pression is accomplished each layer is compressed as it 
is added, thus adding to the pressure of the interior of 
the bale. 


Hotstine DrEvicr.—Alfred Bogardus, 
Jersey City, N. J. For dumb waiters, etc., this inven- 
tion provides a device by means of which the dumb 
waiter may be permitted to descend rapidly or slowly, as 
desired. Combined with a hoisting shaft on which is a 
ratchet wheel is a box wheel loosely mounted upon and 
surrounding the ratchet wheel, there being gravity pawls 
in the box wheel and a strap brake engaging its peri- 
phery. The ratchet wheel turns freely in the box wheel 


SAFETY ATTACHMENT FOR GAs COCKS. 
Charles B. Duffy, New York City. To prevent the 


whereby the movement of the plug is controlled by a 
spring-pressed lever operated by a knob or thumb piece 


impossible 

PARING KNIFE.—John H. Grooters, 
Boyden, Iowa. This is a knife especially adapted for 
paring fruit, vegetables, ete., the blade being so located 


may be taken off, as desired. The biade portion is 


whose movement up or down the thickness of the paring 
is regulated. 
Nors.—Copies of any of the above patents will be 
furnished by Munn & Co., for 10 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper 





NEW BOOKS AND PUBLICATIONS. 


How To Freep CHILDREN. A manual 
for mothers, nurses, and phvsicians. 
By Louise Hogan. P. iladelphia: J. 
B. Lippincott Company. 1896. Pp. 
236. Price $1. 


The fin de siecle child should be a very healthy being, if 
attention is given to all that is published concerning its 
welfare. The present book, treating of the advance sys- 
tem of feeding, should be welcomed by those having 
children in charge; it isa contribution to dietetics, one 
which will do its part to produce good results upon the 
coming generations. 


Tue WISCONSIN ENGINEER. Universit 
of Wisconsin Engineering Journal. 
partes. Madison, Wis. Pp. 160, 

rice $1.50 a year. 


ELECTRICAL ENGINEERING IN MODERN 
CENTRAL Stations. By Louis A. 
Ferguson. 8 B_ Madison, Wis.: P1b- 
lished by the University. 1896. Pp. 
259. Price 35 cents. 


The last named excellent monograph, by the electrical 
engineers of the Chicago Edison Company, gives the 
Edison treatment of the central lighting station, problem, 
which will be of interest to all electrical engineers. Mr. 
Ferguson is one of the special lecturers of the University 
of Wisconsin. Wealso note the reception of the Wis- 
consin Engineer, a quarto published by the students 
of the State University, and containing articles by them, 








worth, Newark, N. J. This ls a too! employed by hat- 


other. 


[AuGusT 22, 1896. 
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the charge for Insertion wnder this head is (me Dollar a tine 
Jor each insertion ; about eight words to a lime. Adver. 
tasements must be recewed at vublicarion office as earvy as 
Thursday morneng to appear wm the followime week's issue 





Marine Iron Works. Chicago. Catalogue free. 

“CC. 8." metal polish. Ind:anapolis. Sampies free. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

Carpenters,—Make more money. Go into concrete cop- 
structivn, Ransome system. 758 Monadnock Bik,, Chi’go. 

Screw machines, milling macnines. ana drill presses. 
The Garvin Mach. Co.,. |aight and Cana) Sts.. New York. 

The celebrated “ Hornsby-Atroyd” Patent Safety Oi! 
Engine is built by the De La Vergne Refrigerating Ma- 
chime Company. Foot of East 138th Street, New York. 

‘The best book for electricians ana beginners in elec- 
tricity is “ Experimental Science,’ by Geo. M. Hopkins. 
By mail, #4, Munn &To.. publishers, 361 Broadway, N.Y. 

Concrete.—See Kidder’s new book on “ Building Con- 
struction and Superintendence.” Comstock, 23 Warren 
Street, N. Y. 

Stay with your job, and with your wages pay install- 
ments for a profitable olive orchard. Booklet free. 
Whiting’s Olive Colony, Byrne Building, Los Angeles, 
Cal. 

t? Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co.. #1 Broadway, 
New York. Free on application. 








BYoes Gihneries 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters 
or no attention will be paid thereto. This is for our 
ormation and not for publication. 
References to former articles or answers should 
paper and or number of q 
reasonable 





uestion, 
tnquiries not = Sa 
; correspondents w bear in 
some answers require not a little research, and, 
though we endeavor to y to all either by letter 
or in this t. must take his turn. 
Buyers wishing to purchase any article not advertised 
in our columns will be with addresses of 
houses manufacturing or carrying the same. 
Special Written tufermation on matters of 
than general interest cannot be 
without rem 


expected uneration. 
Scientific American Supplements referred 
to may be had at the office. 10 cents each. 
Books referred to promptly sy on receipt of 


price. 
Minerals sent for examination should be distinctly 
marked or labeled. 





(6931) J. B. O. says: Can you give me 
directions for preparing russet leather shoe polish ? 


A. 1, Soft soap....... pokcchphbatebnacs 2 parte 
Tdingoed Off... ..ccccscscccccses s< 
Annatto solution (in oil) laa 
DeRWER cscs veces ceeccscecses ce a 2 
Trarpoemtine.......scccccs cee ses Fe 
, 0 re = 


Dissolve the soap in the water and add the annatto ; 
melt the wax in the oil and turpentine, and gradually 
stir in the soap solution, stirring until cold. 


Bi iiss do csuccveveccesoane .-. 16 parts. 
COMMON BOEP......--cceeccnenss _— = 
GREE, .o:90<- ccoccnce senpeted 2 
Grccseuces socsecsseusnw = © 
TE Se 6 os bie. css cca | & 


Melt the soap and palm oil together at a gentle heat, 
and add the oleic acid; diseolve the tannic acid in the gly- 
cerin, add to the hot soap and oil mixture, and stir until 


cold, 

&. Of] turpentine.... ............... 20 parts. 
BRT WEB o cc ccvcescsccvecce ior. O 
ERT GUD qi vccdubeseicceses a4: 
Boiling water.............-.++-++ 2 “ 


Dissolve the wax in the oil with the aid of the water 
bath, and the soapin the water; mix the two solutions 
in a hot mortar, and stir until cold.—American Drug- 
gist. 

(6982) W. 8. writes: I have twenty-five 
16 candle power lamps, 50 volts,drawing their supply from 
a 50 ampere transformer. I want to know how to make 
adimmer. A. Fora dimmer use insulated copper wire 
of the same size as that of your present lead, Wind it 
in a coil one foot long and two inches internal diameter. 
Mount a bundle of iron wires as near 2 inches in diame- 
ter as possible, to slide in and out of the aperture. With 
a current of sufficiently high frequency of alternation 
this will be a large enough dimmer. By sliding the core 
in, the lamps are dimmed. 

(6983) E. F. G. writes: I desire to make 
an alum cell for microscopic projection, to restrain the 
heat from the microscopic object. How thick should the 
alum cell be ? What proportion of alum should be used 
in the solution? A. Curve a \%& inch square strip of 
rubber, so ae to form the bottom and ends of the cell. 
On opposite sides of this strip clamp pieces of plate glass. 
The giass should be at least Iginch thick. The space 
between the glasses should be 14 inch at least. A strong, 
bat not quite saturated, solution of alum should be used. 
Water alone answers a very good purpose. To avoid 
the formation of air bubbles, the alum solution, as well as 
the water, should be boiled and put in bottles to cool, 
the bottles being corked as soon as filled. If air bubbles 
should form in the cell, they may be dislodged by means 
of a feather ora wire. A piece of heavy rubber tube may 
be used instead of the rubber strip. 


(6934) H. C. 8. writes: Please give me 
the directions and what material to use in making a dry 
battery. A. Ammonium chioride,1 part by weight; 
plaster of Paris, 3 parts; water, 2 parts. Some makers 
use in addition to this a small proportion of zinc oxide, 
also of zine chloride. 

(6935) W. W. ©. asks: 1. How long 
should a spark be to take radiographs ? A. Two inches. 
2. What is the length of spark given by induction coil 
in Supriement, No. 160? A. One to one and a half 





the alumni, and professors, with a valuable index of 
engineering literature, 


inches. We have not the other records asked for. 3. In 
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R ewent, No. 160, do you think by insulating coils 
that spark can be increased in length, if I used 2 
\< of double covered silk instead of bare wire in 
so). would it pay todo that way? A. Silk .overed 
_ no better than bare wire, provided the latter does 
wrt cireait. . A very slight increase in size of coil 
xo 10 would enable it.to give a two inch spark. 4. 
otter effects be obtained from a Tegla coil for leas 


C3 
_ than ordinary coll? A. The Tesla coil gives very 
fne results, but introduces more expense. 5. You say 


that ‘be length of spark depends on the amount of wire 
in pr nary coll, Does not length of spark depend on 
volt and the voltage on the ratio between the num- 
ber convolutions on primary and secondary coil. Ir 
h wire is put on primary, will not the ratio of 
be too uniform thus shortening the spark? A. You 
mix.pprenend the ease. The extra current in the primary 
makes its turns efficient in inereasing the voltage in the 
secondary. This voltage depends on the lines of force of 
the primary, and these vary directly with the number of 
turns in it, 6. I have the use of a lathe, but it has no de- 
vice to wind wire, as in SupPLEMENT, No. 160. Do you 
+ think it would pay to use at least single covered 
wire \. It might as a matter of security. 


(9926) F. EB. writes: My ice house is 


too 
the t 


m 


filled with choke damp or fixed air, which renders it dan- 
gerous und almost impossible for any one to go down 
into itand remain a sufficient length of time to get a sup- 
ply of i Can you tell me how to get ridof it? A. 


There is one efficacious cure—ventilation, If this is ob- 

jectionable or impossible, place a large shallow box con- 

taining fre aly slaked and thoroughly wet lime upon the 

surface of the ice or packing. One or two bushels of 
should effect the cure. 


6937) R. A. says: I would be pleased 
to know of a good formula for making a quick drying 
retouching preparation for photograph negatives, and 
how to apply it? A, This powder is prepared by mixing 
toget! 

Dextrine. coe neneugeasnes ..coensectes 2 parts. 

Resin (very finely powdered)... covesceus Spat, 

It may be employed both for application to negatives 
and to albumenized prints. A leather stump is the best 
means of application, 
————————————————————————— 

TO INVENTORS. 

An experience of nearly fifty yom, and tbe preparation 
of more than one pundred — applications for pa- 
tencs at home and abroad, enable us to understand the 
laws and practice on both p~ hb 4 and to possess = 
equaled facilities for procuring patents everywhere. 
synopsis of the pavent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating *he securing of patents, either at homeor 
abroad. are invited vo write to this office for ces, 

which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO.,, office SCIENTIFIC AMERICAN, 31 Broad- 
way, New York 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


August 4, 1896, 


AND BACH BEARING THAT DATE. 





See note at end of list about copies of these patents.) 


Agric witaral machine draught attachment, A. N. 





COROT anentshic san: seeesenmaenii + st connanpatae 565,135 
Alarm, “Ses Fire alarm. 
Amalgamator, T. G. Barlow-Massicks.............. 565,152 


Arcaletee ) and dental process, com- 
Asphaltum and making saime, artificial, : Dean.. 564,975 


Autoerapbic register, wattgeh GPRD icc ccccces 565.195 
Awning ceater support Wetteroth ... ........ 565,247 
Awning for windows, ‘sha, ©, J. Waterhouse.... 565,192 
mae chats, ewing and crib, combmed, P. P. 

Baling pean, 'T. H. Killingsworth |” 





Ball scoring device, base, 8. D. M: ° 
Basin plug, H. C. Freshour wore 
















DRNINOD, Mis Ucn tan vin snicnpuiahshasiaininmeaacbatel 
—_, = shower us, bi y 

aiparatas, ipase k Seeman 

om. A. MeKnight....... os 018 

Seren Jd. on -» 565,353 

ne mechanism, Strain. - 4696 

jock, M. N. Frederick........... -. 565,161 

nex H Westphal std Gttainenadinas etna 565,057 

rack or stand, H. Westphal. ........-..__.. 565,058 


two side seated, A NS Wrenver’ (reissiie).. 11.361 
wheel runner, C. D. Corgermee.. . 565.067 
tor Bee Plane Coke Cake” Se iii 
peed LS z ‘MeWarlane 565,387 
Boiler flae attachment, H. H. Sperry — ’ 565.370 





potler safety device, steam, ©. 565.149 
»okcase, revolving, W. 8, a : 
so holder. J. A A i. SAL pepetneoen * Seroe 
reference nide, i Wp BOOB. s.cdk cvccaceanes 565. 354 
300k, specificat! Fr EE, PROMOS, .....<c0ce ce oes 
a ee Lis PED cc cbaiescccens 565,120 





oe. Biawene forms of writing, i. aa 

swort 4 . 

Bottle, B. H. Thornton... ***” 

Bras micah SSeS 
c non- GW. Y 
Bottle stopper, E. L. Lloyd Sietiens.. - . 
Bottle stopper, A. J. Robinson 

ite.. 








Wrake. See Car drake. Fluid pressure brake. flair pitt HA. Beld 
adie Hair pin: L. F. 
Handle. See Coffin band 
Harvester, ‘ 
Harvester weet, . F. Stewart... coeeeee 154 
Harvesting apparatus, cotton, W. «Da ‘Dana. ?2°22°: 4) 
565, Har cur ine Tachine ; dy Bickemeyer: .. * Basis c 
” or Te! ne machine, 
Ms : : Hatter’s shackle, F. L. Butterworth. 505,104 
. oe, MOTtar, 
ucklé, G G.H. Rendel . Hoistl device, A. Bogardus betty 
- fastener b. s Hook. Checkrein book. Lacing hook. 
. ae toeene Cores, © | L. Wilsom. ....--:+055- 566,082 
Ee risgs eh = heap ameter tbe any 
Button, Bik Exe! Burner. Gas barter ee Hoss supporss eter Mi, ae 
Button with shitting Nwel’ eee . . Moodie... 565,013 
Button enn tee ia y 7. R Morean, 
Cable grip. J. Poniie 
Cake w. La Hee ee meee eee eeseeeeees 









. Searr. 
Can opener, \ 
Car awning’ y satis & a 








( 

Car coup! Haraesty et ai....-**° = 
‘ar door é péliiensc cetéuspotsbevess 
Car 4 mye, A; Maxweil.. 





Car plevated Wryar. W. T. Shader 





Electric are ae ligt globe, S. Heimann.. ............ 


Filter, water, C. C. ore... 
Fire alarm. automatic electric, C. D. 


Governor, 
Grain aniee ek Ez 
Grain elevator and 


Grater, nutmeg, A. Freeman 
Gravel, etc., wasber = auriferous, T. G. Barlow- 
Massicks 







Scientific 







f ng apparatus, J. Goigenber 
line fastener, rlghi & Kelsey... 
line reel. Wrig 








ease — 3 SN: cochsctutdsubbtbiensesecsccces 565 334 
Conveyer "and y “IL, f: F. Dornfeld.......... 565,068 
Cooker. steam, Finlay & Wilson ................... 565,340 
Cork cutting and grinding machine, =. 8. Larsen. 565.285 
Corn bolder, 565.399 





Cou oy... * 
Coupli See Uar couphug. Shaft coupline. 
Crank and pitman connection, Curran & Whalley. 261 
Cuff nolder, Haven & Smith. h aburtaddabeotessass 4 ey 
pas ae a L. a 3 iaestteebephdnacce peoeedh 564,987 
rtain suprort, W.S. Grant..... ............. 565,075 
coat is poin nting machine, H. H, Rockwell 55, 


é -5 va 
Dumping a tus, J. R. Wilson. ............0- > 566,899 
Dust pan attachment, 8. F. Williams... 
— tener We kane ar pris 
z case — mer, W. D. Mayfield........... woabane 
eg whipper, G. T. Cook........ .....00cs0s secoeee 565,260 








a conductors, connecting device for, 
Electric motor, J Conner et al 
— eondu subway fo 
lect rode, secondary battery, G. 
} neta aly Bie Bay BEUOE GO Biles. crccccccccesces coscece 
Electrolysis. H. Blamenberg, Jr......... ......+++ 
Electrotherapeutic apparatus, H. E. Waite........ 565,056 
near ss See Grain elevavor. Portable eleva- 


Engine. See Compound engine. Gas or oil ea- 
gine. Rotary engine. Steam engine. Wind 


engine. 
Excavator for bydrenlis Grodgere, J A. B. Bowers.. 565,132 
Exhibition apparatus, W. M. Cline.................. 64.971 
Breiet J.C. odes. a emmeovaliiiunniiiimbabaneied 565,081 
fastenings into leather, machine for inserting 
I enc ccenncnnsee voceacéennahh 565,078 
Feed distributer, J. Lucas.............-.«+ 
Feed mechanism, boiler, F. W. Ofeldt... 
Fence post. D N. Bay et al.........-..-.scceeese-s++ 
Fencing, machine ioe for making wire, W. Edenborn. 566,380 
nder. See Car fender. 


Fe 
Filter, J, F. Ziegler. 



















R 88 
Fire alarm signa! box, G. F. Milliken. weonenes 086 
Vire alarm system, electrical, J. D. Gould......... 565,410 
Fire alarm system. electri ©. PD. Tisdale........ 
Fire alarm systems, electric cable for, H. A. 

SED. 000s ceakbennenn, 3000000 19 caneuneninnh ec ccece 565.178 
Fire alarms. cable for electric H. A. Reed... .... 566,217 
Fire extinguisher, portable, C. N. Perkins..... -» 666,215 

shing or other lines, sinker for, A. B. Quinan... 565,030 
Fishpole support, 8. o ‘ 565.001 
Fiame tabe boiler, W. Schmidt... 565,041 
Floor drainage vaive, O. Barratt. ae 

press! bra Set EE isecccenccnscocceeenee 564,981 
Folding table, J. W. te cdhcade<acese ebeogecnse 
fruit gatherer, Banzet & Berger........... . -.++++ 565,101 
Fuel burner, fluid, _gtapp & Hamilton ............++ 566,126 
rnace. See Smoke SERS furnace. 
Furnace. W. wm i iinaenaldhednsiehas 565.214 












. Noi 
farment supporter, c. B. ‘Hendedson - 


G 
Gas burner and grate bar, combined, L. C. Thiele. eur | 6 


Gas mixer, B. x ee a 

Gas or oil engine, J. Robison. ..............c0eeeeeee 565,083 
Gas Ed, SPUN: 60002000: 0. saghanceoes 66 565.048 
Gas vending ap apparates. automatic, J. Fox ....... 565.383 


ases, apparatus for separating, V. Drewsen...... 566.263 





Gases, 

Gate. See iway gate. 
a P alnddpe-denepsece o codeteemieons’ Spoo! mouldin 
565,381 | Gate, olmes. 564,909 oa ling tas 


| Stamp. printing. T. “8 


cm eae Sa generator. Steam 
. 565,082 














565,095 
Insulating banale connection, J. Rogers.......... cee T 
= Se 
or bottle, ei 
see 





banat 

«one 62M 
: wu onapeus 
(A brake ut Case . “a Wilden a4, 
rat coupling, Se Cooper. an init 
~ tiee: . Sates... iinen* oun paeacesenden 
B. Owen. : 


Cat fender; uiety Wok: is HW: Wiakaaey 


Swerican, 












Paper making machine attachment, KE. Riley..... 
Paper rolling machine, wall, J. W. Mey er 
H. Grooters 


Petruleum distillates, refining, G. M. Ray bolt. . 
1 :—— ap lus, 








Bibe cutter, J. J. Griffir.. 
secti a for forming couplings 








M. Hickma 
Pneumatic dispatcb tube receiving box, L. G 
Sa bo chdvcachocesbicccdccessecocorcce 
Pole pt T. N. Martin 
generator, nasa wound, B. @. 








‘ost. 
Potato Gamer rs separator, T. EB. Sadler 
Power. u_, of and apparatus for eensesina, C. 


Power, “distribution and regulation of, H 
Power, mothod Y! ons means for electric regula- 


Press. 
Piigrenteauinets adjus' ante anee rest est for, W.A. 




















tiv Sas etc., making, C. BE. Test............+ 
ary De G. J. BOOC.......cccccceess Ghbee 05:60 565,123 





ric, F. H. Da 
sad iron holding and storiy 





Window screen. 

See Centrifugal separator. Liquid 
separator. 

Sewing ee a 





poacek & Warren 
shade- adjustable, A 
Shaft. car 





— 
uo\versal Jott coupitna for, W. Esty... 


Sheet metal ‘Gavan machine. R. J. Good 
shee vessel, . O' Too 

| Spire waist folding machine, J. Jonasson. . 
hoe stretch cher 









ing gage, 
bm ag | gatherer, D. M. Smith 


e. C. A, Ap 
Smoke a cap for chimne: 
furnace, J. M. 
clectrie, FB M. Hoffman 
Date et 














Led ny , H. Seid 
of Sootweer, device for stiffening, 7. dD. 


fras 














ed, C. &. Yetman............... 
i hman & Burridge..... 








Vaive'a hon bottie, F ie Morrili: Rt ta ob aes 
Valve, stop and waste, W. B. Guimarin ........... 
Vanning machine and concentrator, W. H. 


~~ & puisthnbdieiatieenn: <ishiav dail 

Vehicle, foot lied, G. G, 4. Millar... 

Yenice spring, M a, Sgnderiine GO 
Vebicle, two w whee F. Dick.: 


Vebicle wheel. F “ Woods Paige: «per h ee atn- 
Ventilator. See ‘ar poets ventilator, 


wae genuine. § Ww. en . wood... 
agon dum Eoderiine =e 
Wagon eee i a. Romenecko.. 

Wagon,” sleigh . cabinet, convertibie, 3. G: 
Wagon, sliding body dump. mp, .M. E. , Nenderiing.. 
Wardrobe, traveling, P. A P* Shank 
Water beater, toultitubutar, w. ik ‘Roney 


Webs aC teen hae chaiein 
sighing machine, F. H. Richard 





Wheel. an Vehicle wheel. Wind wnee. 
heel, ©. 8. Cobb................5 


aR den cen sudlicen nh eadabm ¢0000006008b.s6engh 
Wind engine, D.C. Wallin 
Wind wheel, D. E. Barna: ~ i 
Wiens gearing, J. G. Carnaba 
Window, R. J. Mitcheli..................: 
Wind ndow bead fastener, Smalati« & Mayer 
Window F.R od 
Window screen, adjustable, W . J. Greeuman...... 
Window screen, ghdina. ¢ J. Shanke ii scksce wostnens 
Wire stretener, M. Kw: 
Wrapping soap, one. castine or, mM. Kirshner.. 
Wrench, T. Wilson...... 
Writer’s band support, W. L. Yarbrough: 








DESIGNS. 


sicycie alarm, P. &. Matthes 





$ox lid, P. O. Dickinson. . 





Brush, J. K. Robinson. 
Brush. M. Young....... 
Buckle, C. F. Reyn 

Buckle, cotton the, n ¥. Mueiler.. 








Cane bead or bandle. re 8. Bvan 
Car seat paneis, rib for, J. A. 
phi 9 . 4 i rdcdebpevenins ose< 


Chair sebool, G. ‘A. Bobrick... 
Eyelet, E. Kempshall........... 
Fence stey, neh . 1. Simpson... 


owe pet Suite Claunies conse 
Game board, W_HL. Rednetfer, Jr 
Gone striker ca e Mundell 


Hela ip, H. B. Thompson... 

n campaign, M. T. Smith 
hvok, J. Pinkerman.. 

— dis lay McDonald & Bachrach. 

Hook, lacin, Kempshail 

inhaler, C. W. Me mee 

Lamp base, A. Pat 

4 bicycle. _ f, Carey etal. 





Lamp fount h holder, A. Patitz......2: 


. T. J. Solo 
Panel for cellings, W. a ‘Kinnear.. 
Piano case, 
Plush or pile fabrics, ad for, . M. Aikman 
Press Ly - J. 


bar, 8. Mt ‘Jacoby............ 
Raisin ‘cooder frame, z v Wilhams. 
Rug, ©. H. Bemmett...........seccecees 
is CIEL 0 nkcnnceccns codcouedes 





Spool holder, R. DEP av enck tastens sepeyvese es 
Spoon, A. F. Shriver ... 
Spoons, etc.. handle for, L. & Horton.....;..:.: 
gpoome, etec., handle for. H. L. Wallace...... 

ype, font of, C. Schraubstadter, Jr 
Vessel, bandied, T. B. Brown ... 
Water front, A. B. Clunies....... 





TRADE MARKS. 


Bicycles, Bettys & Mabbett Company.. 

Bitters, stomach, L. E. Jung & Compan 

Blacking, boot or shoe, Pike Manufa« casing Com- 
pany........ 

Borax and its compounds, ‘soap ‘and powders and 
lotions for cleansing and toilet purposes, Pa- 
cific Coast Borax Company........ 

Candy attacbed to the ends of sticks, round or ob- 

ong pieces of, J. F. pirumever & Sons..... 

Canned salmon, J, M. Chapman.. a 

Cement, im wed, C. Zunz...... Sqcstndeecovusvesa 

Cigaret Ss; Akh ns cnoneh venseeoess es cakpocare 

Coffee made of orain, substitutes for, O. F. Wond- 


ward... 
Coffee substitute, Potter & Wrigbtineto Miscecaace 
—— Sees Lawrence Sapernsoraay Com- 


Manufacturing Company........... 


Maovufacturing oes bn and sbGene -Senewued 
Cultivators, barrows, orela. ies, hatche 
bammers, twist Grit Is, wrendl es and kindre 
articles, Whitman & Barnes Manufacturing 
GREED. dg ccccessedcc cs scncéoncecs 
Cultivators, shovels, thrasber tee tb, mower 
knives and sections, axes. hatchetse hammers. 
twist drills, wrenches and kindred articles, 
Whitman & Barnes Manufacturing Company 
Fabrics, yarns, underwear and knit goods, inelad- 
ing hosiery, Commonwealth Crtton Manafac- 
turing Company............ 28,708, 
Grapevines, fresh, canned and prese rved arapee 
and wine, J. R. Johnson... . 
) ee Ly _ ne Plow Company as - 
arvest rs and y~-—~ parte thereof, 
self binding, Vitlwaukee Harvester Company. 
Honey, strained, Deming & Gould Compan hs: ‘ 
| extracts, ‘English Diastasic Malki Extract 
DERG. «cuptetiipesves 
Medical pu purposes, effervescent salt Jor Schenck & 
aa re 
Paper, —~—-§ he eget 
Roofing felt and building paper, New York Co 
Tar Chemica! Com ay, eqeane 
Rubber goods. especially icycle ‘tires, cementing 
and healing compound for, K. Linn. 
Sirups and extracts for beverages, fruit, D. 8. Mo- 
EE ae canmoues 40900004000 cheep peteudes 


Tonic Ts liquor, rf A. Lammers Bottiing Com- 


Varnisbes, firm of C, W. Schmid 


yons, shoemakers’, Levy & Company ....... 
Whisky, Mackie & Company, distillers ............ 





& Co., M41 Hroadway, 











Bath tub, C. F. Arrott.......... oy éuesoccveesce 
Sicycle cover, G. E. Constantin..............-.+--+.. 
sicycle OOGGIO, A. D. CarrO..ce..s sosseseceresessseee 
leycle ans J. Nesbitt oO COCOS PCOS Od ec ooecenecerscses 


racket, JG, Noyes... Middpaerabeasscees 





Can, sirup, W. Helmer..................... su hecenaie 


Lamp chimney, A.J. Alcock............ ‘eiaad sees atoe ; 


Cotton sheetings and Mablruings, Monobansett 






instructions 
Tork. Other foreign patents, ay alao be obtained 





armon x 
Tregures and teleeraphic transmitter, com- “i 
Typewriter practice key board. J. 8. Rhodes...) 565,179 











Violin bow, FE. O. Spitemer............ .....cceeceees 565,305 





Water tube boiler, sectional, R. & R. Munroe, Jr. Bont 
packing eabine. F. A. Richards... Gi.28 

i“, 

565,219 to 565,228, 564,220 


Weighing machine housing, F. A. Kichards....... 565.227 
Well boring J. M. Geisinger ............. SAL. 


» 95,082 





Sealer’s tool, car, W. F. vunee Seeevens paabenehid 25,8 









28,720 


28,719 


23,729 


28,704 


23,708 
ea 


2. 7! 
28,716 


271i 


. aw 
28,608 


28,609 





‘ - BT 
wer, inks, stains. furniture poltahs and tailors’ 
28,709 


A printed copy of the specification and drawine of 
any pavent in the Le ogg ist, or any patent in print 


issued since 1863, will furnished from this office for 
W cents. In ing please state the name and number 
of the posent remit to Munn & (0,, 3) 


Canndian epesene may now de obtamed by tne in- 
‘or any of the inventions named in the fure- 

list, provided they aresimple, aia cost of $40 each. 
the , ono be a little more. For full 


New 
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WMldvertisements. 




















ORDINARY RATES. 

laside Page. each invertion « « 75 cente a line 
Hack Page. enct ineertion « « « « $1.00 a line 
ie” Por some classes af Advertisements, Special and 
Higher rates are required 

rhe above are cearges per agate tine —aboat eight 
worJe per fine, This notice shows ihe width of the ane. 
wd ts set In agate typ “neravings may head adver- 
tisemenuis aL the same rare per agasce line, OY Measure- 
pee as the jeter ress Advertisements must o¢ 

” ived at Pu ication (Office as early as Thursda* 
mwoarting wo appear in the “Owe week's lssne. 


Star & seem.” 
Lathes sons, 


9 and tt-inch Swing. 
New and Original Features 


i for Catalogue B. 











% Sener 


s Falls Mfg Company 

695 Water St., Seneca Falls N.Y 
AMERIC AN , PATENTS. AN INTER- 
est ine ar 0a mu the rt er of patents 
eranted f @ tarionms sot m which petitions 
have been filed f the beut inning dowr to December 
. 1. Cor nm S@CIENTIPIO AMERICAN St? 
To be bad a 


. oaNT. No. “Toe. Price W cents 
8 office and mm all ne 


POWER & FOOT! SHAPERS PLANERS DRILLS 


LATHES. | AC iret Seon OUNTITS iTS TOOLS 


SEBASTIAN LATHE OO. 20 CULVERT ST CIMCINMAT |. 0. 


ye From | to 49,000 Pounds weight 
of 









ipen Hearth, Chester or Bessemer Steel, 
to Pattern. Sound. Solid. 

i esandin OF ALL KINOS, CRANK 
SHAFTS, KNUCKLES FOR 
o-Reahe cquetes co Heads, 

ete., for Lecemet tives. Steel ¢ very description, 
CHESTER STEEL CASTINGS CO. 
Works, Chester, Pa. Office, 409 Library St., Phila., Pa. 


Epo ore 


=i TIMATES turnished for COMPLETE ig Sam 


mavetactare MINING MACHINERY coscriction 


Sales iron Works. Dept. C.650 Elston Av. Chicago,|l! 


Wet Too! Grinder 


It runs av Emery or Corundum 
Wheel 4 ‘nchese in diameter and 
: hes thick Hias no pumps to 

t ut of order Does ite work 
perfeetly Is easily cleaned. Will 
“ a four times as fast as a grind- 


” 6. M. CADY, 


W. Center Street, Canastota, N. Y. 


aatiags of « 





** SPRINCFIELD’”’ 
15 aad 20 inch 


CRANK SHAPERS. 


Most Convenient, Simple, Streng, 
and Durabie Shapers in the mar- 
ket. Uas many points of eaperti- 
ority over ot hers. 

Send for Circular C 8S. Address 
SPRINGFIELD MACH. TOOL CO. 
Southern Avenue, 
Springfield, Ohio, U.S. A. 


THE 










rT NICKEL 
= AND 

33 Electro-Plating 
FE Apoaratus and Maternal 
29 THE 

74 Hanson & VanWinkle 
4 , Co. 

AS, > Newark, S.J. 
g- " 988 Liberty St., N. ¥. 
e- % & 37 &. Canal St., 
FF Chicago. 





The Curtis Balanced Steam ae 


Combines more Superior 
Features tuan any other 
Trap ip the market. 


6” Send for circular &. C. 
giving particulars 


D'ESTE & SEELEY CO 
29-33 Haverhill St.. 
__ BOnTon. 





~ Tue 4« CosuRN Parent TROLLEY Track 


bi 


Barn Door Hangers ; 


Impoesible for door to jump the track. 
Very simple and cheap to apply. 


t®” Send for Book. 
THE COBURN TROLLEY TRACK MFG. CO., 


_ HOLYOKE, MASS. 
BARNES’ 


UPRIGHT DRILLS 





aero | 


fomplete line rang) ng from light Frie- 
tion Disk Drill to @ *k Geared Seif- 
Feed. Sead for New ‘Catalogue. 


W. F. & JOHN BARNES CO. 
1999 Ruby Street, ROCKFORD, iLL, 
| 


BO YOUR OWN | wns yertaat te 
PRINTING cacy braced Tuiae 


Write for catalogue, 
presses type, cards, 
etc,, to fectory. 
KELSEY & Co. 
Meriden, Conn 






ards, circulara, &e 
Press for printing 
& small paper, $@), 





| and General Line of Machine 





| Wiens 


Scientific 
Pumps Any ki 


PUMP 
ra te 


Pum Gaazetieed 


soe, 
orb cock’ Addre er Hour 


ata VANDUZEN ZEN Ci. 


102 to 108 E. Second St. 





PORTABLE SINGLE RAIL SURFACE 


Railway Details of construction and descripiion of 
rolling stock of a new system of portable railway whieh 
may be laid upon ground that has received no special 
preparation for its reception. With 1 illustrations. 


Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
1014. Price 0 cents. To be had at this office and from 


all newsdealers 







Direct. Coupled Engines and 


MARINE and LOCAL 
LIGHT PLANTS 


ul —_ complete and un- 
= Electric Motors 


urpassed. 
eg 
polar, Pp. 
culars, address 


"BELKNAP MOTOR CO. 





P 
Branch Offices: 19 Pear! St., Boston. 


Metal Planers 


haines Bldg., N.Y 






Shop Tools. 


Hill, Clarke & Co. 


160 Oliver Street, BOSTON. 
16 So. Canal Street. - - - Chicago. 


For Bicycite MANUFACTURERS 


QUINT’S 
TURRET DRILLS 


Arranged for Tapping with from two 
to tweive spindles. 


A. D. QUINT, 
4 Clinton St., Hartford, Conn., U.S.A. 








American. 


Stark No. 4 Bench Lathe 


with Milling 





G2” Send for catalog B.L. 


Tuerk Bros. Be Fe een ri 


Led., 21 Cross Street, Finsbury 





JOHN STARK 


WALTHAM, MASS. 
TL Ohas. Churchill @ Ca. 





.» PuHysicat ano ScHOoL APpPaRaATU 


INDUCTION 
COILS for expesi- 


ments in X rays and 
other e'ectrical work. 
St” Catalogue Free. 


E. S. RITCHIE & SONS, Broocxtwe, Mass 










| Salt MOTORS for All Purposes. 


The best manufactured. 

al) kinds of li Marlin, jewelers inten 
t welers’ 

ete. Send jogu 

me ASL CO. Manutact outs 
Mitchell st, PROVIDENCE. RK." I- 


Lay 





ELECTRO-CHEMISTRY, RECENT AD- 
vances in.—By J. W. Richards, A.C. 
haustive and mezouing paew on the progress that has 

e apparatus for und methods of 
rosecuting work in the domain of electro-chemistry. 
‘ontained in SCIENTIFIC AMEWICAN SUPPLEMENT, 
Price 10 cents euch. 


recently been made int 


Nos. 1014 and 1015. 
had at this office and 


rom all newsdealers. 
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The Most Popular Scientific Paper in the Worid 
Only $3.00 a Year, tncluding Postage. 
Weekly--52 Nambers a Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of usefui information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
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etc. Complete list of Patents each week. 
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Clubs.— Special rates for several names, and to Post- 
masters. Write for particulars. 
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Scientitic American Supplement 


This is a separate and distinct publication from Tus 
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of engravings, many of which are taken from foreign 
papers anc accompanied with translated descriptions. 
THE SCIENTIFIC AMERICAN SUPPLEMENT is published 
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al) the principal departments of Science and the Useful 
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SCIENTIFIC AMERICAN and one copy of the SUPPLE- 
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Broad and conijortable, and guaran- 
teed to hold tts shape. Most sensible and serviceable 
Saddle in the market Twenty years’ experience in 
working leather enabies as to make good this claim. 
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for Ladies’ use. 
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CASOLINE TRACTION ENGINES 
ComBineo ENGINES AND Pumps 
Casouine Portaste ENGINES 
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BY ANY ONE 
CHARTER t GAS ENGINE CO., Box 148, Sterling, Wl. | 


FOR ANY PURPOSE 

Stop | that “ chafing” an 
wheezing” of — 
bicycle chain! It 
means friction, and 
by: es progress 
id letse You 
cap stop ee press the ueaetee by one € application of 

The B & Z tirush-Top Chain Labricant 
he joints and stays there, preven 











which AL. into t ling 


both friction and rust and meki the machine run 
easier. Ask your dealer or mailed for a quarter. 
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ease, speed and comfort. 
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IMPRESSION—lInvariably uniform. 

TOUC H—Soft, light and elastic. 

SPEED—26 words a minute. 

DURABILIT Y—The fewest parts, the best made 


VARIETY —1 languages, 37 styles of type, paper or 
cards of any widta or size on one machine. 


PORTA BILITY fot 5. EE only nineteen pounds 
eling case. 
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CHAS. A. STRELINGER & CO. 


Address Box 1%, Adv. Dept. DETROIT, MICH. 
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HALF A CENTURY OF CYCLES —AN 


interesting history of the cycle from its origin ap to the 
present time. The first crank-driven bicycle. The 

*bome-shaker”’ and its successors. The tricycle. The 
modern whee!. Cycle building a science. Points of im- 
Srroment. The pneumatic tire. A hand and foot cycle. 

ith 9 illustrations. Contained in SCIENTIFIC AMERI- 
CAN SUPPLEMENT, No. 101°. Price 10 cents. To be 
bad at this office and from all newsdealers. 
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in this issue is published a résumé of the progress of tbe 


No expense or pains have been spared to make this a publication of rare merit and great value. The 


articles have all been prepare’ by specialists. 
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in so cofdensed and popular a manner. It wi 
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{eae other articles of great interest, by the best scientific writers of the day, are also published, among the 
most important of which is the prize essay, entitled 


INVENTION DURINC THE PAST FIFTY YEARS,’’ 
{ FOR WHICH A PRIZE OF $250 HAS BEEN AWARDED. 
Probably never before has so much valuable information of historical interest and importance been published 


should be in the hands of all who desire to keep abreast of the times. 


Mailed to any address In the United States, Canada or Mexico. To foreign countries add 8 cents extra for 
postage. For sale by all Newsdealers throughout the country or address 


MUNN & CO., Publishers of the “‘ Scientific American,” 361 Broadway, New York. 
{8 Send for our booklet on Patents, Caveats, Trade Marks, Copyrights, ete. Also 116 pp. Sci. Book Catalogue. 
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Industrial Arts and Sciences during the past fifty years 
Some of the principal subjects treated are 
The Transatlantic Steamship. 
Naval and Coast Defense. 
Railroads and Bridges. 
The Sewing Machine. ~ 
Physics and Chemistry. 
Electric Engineering. 
Progress of Printing. 
The Locomotive. 
Iron and Steel. 
Phonograph. 
Photography. 
Telegraph. 
Telephone. 
Telescopes. 
The Bicycle. 
History of the Scientific American. 


il form a valuable addition to any library, and 


COVER IN COLORS. PRICE .10 CENTS, 
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Patent 


This company owns Letters 
Patent No. 558,428, issued April 
14, 1896, covering broadly all 
machines in which the cylinder 
turns up to expose the line of 
print, or in which a duplex or 
cross ribbon feed is used. The 
patent also covers many other 
features of modern typewriter 
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